3488. The method of claim 3460. further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially loyv resistance insulated 
conductor. 



3489. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



3490. The method of claim 3460. further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is/disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3491. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden/casing is further disposed in cement. 



3492. The method of claim 3460, farther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing /naterial is disposed at a junction of the overburden 
casing and the opening. 



3493. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overbun/en casing with a packing material. 



3494. The method of claim 3460, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some hydrocarbons within the formation. 

3495. A system configured to heat a hydrocarbon containing formation, comprising: 
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at least three insulated conductors disposed within an opening in the formation, 

/ 

t 

wherein at least the three insulated conductors are electrically coupled in a 3 -phase Y 
configuration, and wherein at least the three insulated conductors are configured to 
provide heat to at least a portion of the formation during use; and 

wherein the system is configured to allow heat to transfer from at least the three 
insulated conductors to a selected section of the formation during use. 



3496. The system of claim 3495, wherein at least the three insulated conductors are 
further configured to generate heat during application of an electrical current to at least 



the three insulated conductors during use. 



3497. The system of claim 3495, further/comprising a support member, wherein the 
support member is configured to support at least the three insulated conductors. 

/ 

3498. The system of claim 3495, further comprising a support member and a centralizer, 
wherein the support member is configured to support at least the three insulated 
conductors, and wherein the cent^/lizer is configured to maintain a location of at least the 
three insulated conductors on the support member. 



3499. The system of claim 3^95, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

3500. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the thr^e insulated conductors, wherein at least the one lead-in 
conductor comprises a low resistance conductor configured to generate substantially no 
heat. 



3501. The system of c^iaim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a^ rubber insulated conductor. 
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3502. The system of claim 3495. further comprising at least one lead-in conductor 
coupled to at least the three insulated conducto/s, wherein at least the one lead-in 
conductor comprises a copper wire. 



3503. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor. 



3504. The system of claim 3495, further/comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor 
wherein the cold pin transition conduct^ comprises a substantially low resistance 
insulated conductor. 



3505. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath. 



3506. The system of claim 349^5, wherein at least the three insulated conductors 
comprise a conductor disposed^in an electrically insulating material, and wherein the 
conductor comprises a copper-jnickel alloy. 



3507. The system of claim 3495, wherein at least the three insulated conductors 

comprise a conductor disposed in an electrically insulating material, wherein the 

conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 

/ 

comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 



3508. The svstem of claim 3495. wherein at least the three insulated conductors 

/ 

comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 
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3509. The svstem of claim 3495, wherein at least the three insulated conductors 

i 

comprise a conductor disposed in an electrically insulating material, and wherein the 

/ 

electrically insulating material comprises a thermalw conductive material. 



35 10. The svstem of claim 3495. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 



3511. The svstem of claim 3495. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of at leait approximately 1 mm. 



3512. The system of claim 3495/ wherein at least the three insulated conductors 
comprise a conductor disposed m an electrically insulating material, and wherein the 
electrically insulating materia/comprises aluminum oxide and magnesium oxide. 



3513. The system of claim 3495. wherein the insulated conductor comprises a conductor 
disposed in an electrically/insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles are configured to occupy porous spaces within the 
magnesium oxide. 



3514. The svstem of claim 3495. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
a corrosion-resistant material. 



3515. The svstei 



of claim 3495. wherein at least the three insulated conductors 



comprise a conductor disposed in an electrically insulating material, and wherein the 
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electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
stainless steel. 



3516. The system of claim 3495, wherein at least the three Insulated conductors are 
configured to generate radiant heat of approximately 500 ^/m to approximately 1 150 
W/m of at least the three insulated conductors durine use^ 



3517. The system of claim 3495, further comprising a support member configured to 
support at least the three insulated conductors, wherein the support member comprises 
orifices configured to provide fluid flow through tl/e support member into the opening 
during use. 



3518. The system of claim 3495, further comprising a support member configured to 
support at least the three insulated conductor/ wherein the support member comprises 
critical flow orifices configured to provide a substantially constant amount of fluid flow 
through the support member into the opening during use. 



3519. The system of claim 3495, further comprising a tube coupled to at least the three 
insulated conductors, wherein the tube j*s configured to provide a flow of fluid into the 
opening during use. 




3520. The system of claim 3495, further comprising a tube coupled to at least the three 
insulated conductors, wherein the fiibe comprises critical flow orifices configured to 
provide a substantially constant amount of fluid flow through the support member into 
the opening during use. 



352 1 . The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. ' 
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3522. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein the overburden casing comprises steel/ 

/ 

3523. The system of claim 3495, further comprising an oy/rburden casing coupled to 
the opening, wherein the overburden casing is disposed ir/ an overburden of the 
formation, and wherein the overburden casing is further/disposed in cement. 



3524. The system of claim 3495. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disppsed at a junction of the overburden 
casing and the opening. 



3525. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing/is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 



3526. The system of claim 3495, fuifther comprising an overburden casing coupled to 
the opening, wherein the overburde^casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 



and the opening, and wherein the packing material comprises cement. 



3527. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the ovenburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least jxhe one sealing flange is configured to couple to the lead-in 
conductor. 
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3528. The system of claim 3495, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze at least some hydrocarbons in the selected 
section. / 



3529. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least three insulated conductors configurable /o be disposed within an opening 
in the formation, wherein at least the three insulated conductors are electrically coupled 
in a 3-phase Y configuration, and wherein at least tne three insulated conductors are 
further configurable to provide heat to at least a nortion of the formation during use; and 
wherein the system is configurable to alpw heat to transfer from at least the three 
insulated conductors to a selected section of the formation during use. 



3530. The system of claim 3529, wherein'at least the three insulated conductors are 
further configurable to generate heat during application of an electrical current to at least 
the three insulated conductors during use. 



353 1 . The system of claim 3529, further comprising a support member, wherein the 
support member is configurable to /support at least the three insulated conductors. 



3532. The system of claim 3529, further comprising a support member and a centralizer. 
wherein the support member isyconfigurable to support at least the three insulated 
conductors, and wherein the centralizer is configurable to maintain a location of at least 
the three insulated conductors on the support member. 



3533. The system of clairp 3529, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3534. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the th(ee insulated conductors, wherein at least the one lead-in 
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conductor comprises a low resistance conductor configurable to generate substantially 
heat. 



3535. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, whereiiyat least the one lead-in 
conductor comprises a rubber insulated conductor. 



3536. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, ^herein at least the one lead-in 
conductor comprises a copper wire. 



3537. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor. 



3538. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. 



3539. The system of claim 3529,/wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath. 



3540. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
conductor comprises a copp/r-nickel alloy. 



3541. The svstem of claim 3529, wherein at least the three insulated conductors 

/ 

comprise a conductor disposed in an electrically insulating material, wherein the 

conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 

comprises approximate! 1 7 % nickel by weight to approximately 12 % nickel bv weigh 

I 
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354? The svstem of claim 3529, wherein at least the three insulated conductors 

/ ; 

comprise a conductor disposed in an electrically insulating (material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 

3543. The system of claim 3529, wherein at lea/t the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises a thermally conductive material. 



3544. The svstem of claim 3529, whereii/at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 



3545. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in in electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of it least approximately 1 mm. 



3546. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 

3547. The system of claim 3529, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium Joxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain/particles are configurable to occupy porous spaces within the 
magnesium oxide. 



3548. The system ©f claim 3529. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
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electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
a corrosion-resistant material. 



3549. The system of claim 3529, whereiu at least the three insulated conductors 
comprise a conductor disposed in an ele6trica(ly insulating material, and wherein the 
electrically insulating material is disp/sed in a sheath, and wherein the sheath comprises 
stainless steel. 



3550. The system of claim 3529, wherein at least the three insulated conductors are 
configurable to generate radiant heat of approximately 500 W/m to approximately 1 150 
W/m during use. 

3551. The system of claim 3529, further comprising a support member configurable to 
support at least the thre/ insulated conductors, wherein the support member comprises 
orifices configurable Jo provide fluid flow through the support member into the opening 
during use. 



3552. The systeip of claim 3529, further comprising a support member configurable to 
support at least the three insulated conductors, wherein the support member comprises 
critical flow orifices configurable to provide a substantially constant amount of fluid flow 
through the support member into the opening during use. 



3553. The system of claim 3529, further comprising a tube coupled to at least the three 
insulated conductors, wherein the tube is configurable to provide a flow of fluid into the 
opening during use. 



3554. The system of claim 3529, further comprising a tube coupled to at least the three 
insulated conductors, wherein the tube comprises critical flow orifices configurable to 
provide a substantially constant amount of fluid flow through the support member into 
the opening during use. 
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3555. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is dispose^ in an overburden of the 
formation. 1 ^ 



3556. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

3557. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden cas/ng is disposed in an overburden of the 
formation, and wherein the overburden/casing is further disposed in cement. 



3558. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing^material is disposed at a junction of the overburden 
casing and the opening. 



3559. The system of claim 3S29, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherem the packing material is configurable to substantially inhibit 
a flow of fluid between th/ opening and the overburden casing during use. 

3560. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and \lherein the packing material comprises cement. 



3561 . The system of claim 3529, further comprising an overburden casing coupled to 



the opening, wherein 



the overburden casing is disposed in an overburden of the 



formation, the system further comprising a wellhead coupled to the overburden casing 
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and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 

; 

disposed external to the overburden, wherein the, wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is configurable to couple to the lead-in 
conductor. 



3562. The system of claim 3529, whereinythe system is further configured to transfer 
heat such that the transferred heat can pvrolvze at least some hydrocarbons in the selected 
section. 



3563. An in situ method for heating a hydrocarbon containing formation, comprising: 

applying an electrical current/to at least three insulated conductors to provide heat 

to at least a portion of the formation, wherein at least the three insulated conductors are 

disposed within an opening in the /formation; and 

allowing the heat to transfer from at least the three insulated conductors to a 

selected section of the formation. 



3564. The method of claim 3563. further comprising supporting at least the three 
insulated conductors on a sunport member. 



3565. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and maintaining a location of at least the three 
insulated conductors on the support member with a central izer. 



3566. The method of claim 3563, wherein the provided heat comprises approximately 
500 W/m to approximately 1 150 W/m. 



3567. The method of claim 3563. wherein at least the three insulated conductors 

/ 

comprise a conductor disposed in an electrically insulating material, and wherein the 
conductor comprises ajcopper-nickel alloy. 
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3568. The method of claim 3563. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 



3569. The method of claim 3563, wherein at least the 



three insulated conductors 



comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy./and whereijn the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 



3570. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an Electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 



3571. The method of claim 356J, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
electrically insulating material /omprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of at least approximately 1 mm. 



3572. The method of claimp563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 



3573. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, wherein the magnesium 
oxide comprises grain particles, and wherein the grain particles are configured to occupy 



porous spaces within the 



3574. The method of c 
comprise a conductor di 



magnesium oxide. 



aim 3563. wherein at least the three insulated conductors 
sposed in an electrically insulating material, wherein the 
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insulating material is disposed in a sheath, and wherein the sheath comprises a corrosion- 
resistant material. 



3575. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating matenal, wherein the 
insulating material is disposed in a sheath, and wherein the sheath comprises stainless 
steel. / 1 

3576. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and flowing a fluid into the opening through 
an orifice in the support member. / 

3577. The method of claim 3563, further^omprising supporting at least the three 
insulated conductors on a support member and flowing a substantially constant amount of 
fluid into the opening through critical flow orifices in the support member. 



3578. The method of claim 3563, wherein a perforated tube is disposed in the opening 
proximate to at least the three insulated conductors, the method further comprising 
flowing a fluid into the opening through the perforated tube. 



3579. The method of claim 3563, wherein a tube is disposed in the opening proximate to 
at least the three insulated conductors, the method further comprising flowing a 
substantially constant amount/a fluid into the opening through critical flow orifices in the 
tube. / 

3580. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and flowing a corrosion inhibiting fluid into 
the opening through an ori/fice in the support member. 
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358 1 . The method of claim 3563. wherein a perforated tube is disposed in the opening 
proximate to at least the three insulated conductors, the method further comprising 
flowing a corrosion inhibiting fluid into the opening through the perforated tube. 



3582. The method of claim 3563. further comprising determining a temperature 
distribution in at least the three insulated conductors/tjsing an electromagnetic signal 
provided to the insulated conductor. 



3583. The method of claim 3563, further composing monitoring a leakage current of at 
least the three insulated conductors. 



3584. The method of claim 3563, further comprising monitoring the applied electrical 



current. 



3585. The method of claim 3563, further comprising monitoring a voltage applied to at 
least the three insulated conductors. 



3586. The method of claim 3563/further comprising monitoring a temperature in at 
least the three insulated conductors with at least one thermocouple. 



3587. The method of claim 3563. further comprising electrically coupling a lead-in 
conductor to at least the three insulated conductors, wherein the lead-in conductor 
comprises a low resistance conductor configured to generate substantially no heat. 



3588. The method of claim/3563, further comprising electrically coupling a lead-in 
conductor to at least the three insulated conductors using a cold pin transition conductor. 



3589. The method of claim 3563, further comprising electrically coupling a lead-in 
conductor to at least the three insulated conductors using a cold pin transition conductor, 



wherein the cold pin tran 
insulated conductor. 



sition conductor comprises a substantially low resistance 
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3590. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

/ 

3591 . The method of claim 3563, further comprising/coi/pling an overburden casing to 
the opening, wherein the overburden casing is disposed/in an overburden of the 
formation, and wherein the overburden casing compri/es steel. 



3592. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing p further disposed in cement. 



3593. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing materia/is disposed at a junction of the overburden 
casing and the opening. 



3594. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 



3595. The method of claim 3563,/ftirther comprising heating at least the portion of the 
formation to substantially pyrolyzje at least some of the hydrocarbons within the 
formation. 



3596. A system configured to Meat a hydrocarbon containing formation, comprising: 

a first conductor disposed in a first conduit, wherein the first conduit is disposed 



within an opening in the forma 



ion, and wherein the first conductor is configured to 



provide heat to at least a portion of the formation during use; and 
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wherein the svstem is configured to allow heat to transfer from the first conductor 
to a section of the formation during use. 



3597. The system of claim 3596, wherein the first conductor is further configured to 
generate heat during application of an electrical current/ to the first conductor. 



3598. The system of claim 3596, wherein the first conductor comprises a pipe. 



3599. The system of claim 3596, wherein the first conductor comprises stainless steel 



3600. The system of claim 3596, wherein the/first conduit comprises stainless steel. 



3601 . The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within the/first conduit. 



3602. The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within/the first conduit, wherein the centralizer comprises 
ceramic material. 



3603. The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor wimin the first conduit, wherein the centralizer comprises 
ceramic material and stainless steel. 



3604. The system of claim 3599, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3605. The system of claim 3596, further comprising a lead-in conductor coupled to the 
first conductor, wherein the leau-in conductor comprises a low resistance conductor 



configured to generate substan 



ially no heat. 
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3606. The system of claim 3596, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises copper. 



3607. The system of claim 3596, further comprising a sliding electrical connector 
coupled to the first conductor. 



3608. The system of claim 3596, further comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding 9lectrical connector is further coupled 
to the first conduit. 



3609. The system of claim 3596, further comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
to the first conduit, and wherein the sliding electrical connector is configured to complete 
an electrical circuit with the first conductor and the first conduit. 



3610. The system of claim 3596, further comprising a second conductor disposed within 
the first conduit and at least one sliding electrical connector coupled to the first conductor 
and the second conductor, whereinM least the one sliding electrical connector is 
configured to generate less heat than the first conductor or the second conductor during 
use. 



361 1. The system of claim 3596, wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that he^x radiated from the first conductor to the section along the 
first section of the conduit Is less than heat radiated from the first conductor to the section 
alone the second section of the conduit. 



3612. The system of claim 3596, further comprising a fluid disposed within the first 
conduit, wherein the fluid is configured to maintain a pressure within the first conduit to 
substantially inhibit deformation of the first conduit during use. 
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3613. The system of claim 3596, further comprising a thermally conductive fluid 
disposed within the first conduit. 



3614. The system of claim 3596, further comprising a thermally conductive fluid 
disposed within the first conduit, wherein the thermally conductive fluid comprises 
helium. 



3615. The system of claim 3596, further comprising a fluid disposed within the first 
conduit, wherein the fluid is configured to substantially/inhibit arcing between the first 
conductor and the first conduit during use. 



3616. The system of claim 3596, further comprising a tube disposed within the opening 
external to the first conduit, wherein the tube is configured to remove vapor produced 
from at least the heated portion of the formation such that a pressure balance is 
maintained between the first conduit and the ppening to substantially inhibit deformation 
of the first conduit durine use. 



3617. The system of claim 3596, wherein the first conductor is further configured to 
generate radiant heat of approximately 6^0 W/m to approximately 1650 W/m during use. 



3618. The system of claim 3596, further comprising a second conductor disposed within 
a second conduit and a third conductor disposed within a third conduit, wherein first 
conduit, the second conduit and the mird conduit are disposed in different openings of the 
formation, wherein the first conductor is electrically coupled to the second conductor and 
the third conductor, and wherein the first, second, and third conductors are configured to 
operate in a 3-phase Y configuration during use. 



3619. The system of claim 35J6, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to form an electrical circuit. 
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3620. The system of claim 3596, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first, 
conductor to form an electrical circuit with a connector. 



3621. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in ari/Overbyrden of the 
formation. 



3622. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in aryoverburden of the 
formation, and wherein the overburden casing comprises steel. 



3623. The system of claim 3596, further comprising anybverburden casing coupled to 
the opening, wherein the overburden casing is disposed'in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

. 7 

3624. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3625. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



3626. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially lo^v resistance conductor is electrically coupled to the 
first conductor. 
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3627. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor, and wherein the substantially low resistance conductor con/prises carbon 
steel. 



3628. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer configured to support the substantially lowyresistance conductor 



within the overburden casing. 



3629. The system of claim 3596. wherein the heated section of the formation is 
substantially pvrolvzed. 

3630. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a fiust conduit, wherein the first 

conduit is configurable to be disposed within an opening Ln the formation, and wherein 
the first conductor is further configurable to provide heat/to at least a portion of the 
formation during use; and 

wherein the system is configurable to allow hea^f to transfer from the first 
conductor to a section of the formation during use. 



363 1. The system of claim 3630. wherein the first conductor is further configurable to 
generate heat during application of an electrical cun/ent to the first conductor. 



3632. The system of claim 3630, wherein the first conductor comprises a pipe. 



3633. The system of claim 3630, wherein the first conductor comprises stainless steel 



3634. The system of claim 3630, wherein the fifrst conduit comprises stainless steel. 
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3635. The system of claim 3630, further comprising a centralizer configurable to 
maintain a location of the first conductor within- the first conduit. 



3636. The system of claim 3630. further comprising a centralizer configurable to 
maintain a location of the first conductor within the first conduit, wherein the centralizer 
comprises ceramic material. 



3637. The system of claim 3630, further comprising a centralizer configurable to 
maintain a location of the first conductor within the first gonduit, wherein the centralizer 
comprises ceramic material and stainless steel. 



3638. The system of claim 3630, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3639. The system of claim 3630, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor c/mprises a low resistance conductor 
configurable to generate substantially no heat/ 



3640. The system of claim 3630, further ^omprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises copper. 



3641. The system of claim 3630, further comprising a sliding electrical connector 
coupled to the first conductor. 



3642. The system of claim 3630, further comprising a sliding electrical connector 
coupled to the first conductor, whe^in the sliding electrical connector is further coupled 
to the first conduit. 



3643. The system of claim 3630, further comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
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to the first conduit, and wherein the sliding electrical connector is configurable to 
complete an electrical circuit with the first conductor and the first conduit. 



3644. The system of claim 3630, further comprising a second conductor disposed within 
the first conduit and at least one sliding electrical connector coupled to the first conductor 
and the second conductor, wherein at least the one sliding electricar connector is 
configurable to generate less heat than the first conductor or the second conductor during 
use. 



3645. The system of claim 3630, wherein the first conduit/comprises a first section and 

a second section, wherein a thickness of the first section is greater than a thickness of the 

/ 

second section such that heat radiated trom the first conductor to the section along the 

/ 

first section of the conduit is less than heat radiated from the first conductor to the section 
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3646. The system of claim 3630, further comprising a fluid disposed within the first 
conduit, wherein the fluid is configurable to maintain a pressure within the first conduit 
to substantially inhibit deformation of the first conduit during use. 



3647. The system of claim 3630, further/comprising a thermally conductive fluid 
disposed within the first conduit. 

3648. The system of claim 3630. further comprising a thermally conductive fluid 
disposed within the first conduit, wtierein the thermally conductive fluid comprises 
helium. 



3649. The system of claim 36^6, further comprising a fluid disposed within the first 
conduit, wherein the fluid is configurable to substantially inhibit arcing between the first 
conductor and the first conduit during use. 
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3650. The system of claim 3630, further comprising a tube disposed within the opening 

■ i 

external to the first conduit, wherein the tube is configurable to remove vapor produced 

/ 

from at least the heated portion ot the formation such that a pressure balance is 
maintained between the first conduit and the opening to substantially inhibit deformation 
of the first conduit during use. 



3651, The svstem of claim 3630, wherein the first conductor rs further configurable to 
generate radiant heat of approximately 650 W/m to approximately 1650 W/m during use. 



3652. The system of claim 3630, further comprising a^econd conductor disposed within 
a second conduit and a third conductor disposed within a third conduit, wherein first 
conduit, the second conduit and the third conduit are^isposed in different openings of the 
formation, wherein the first conductor is electrically coupled to the second conductor and 
the third conductor, and wherein the first, second/and third conductors are configurable 
to operate in a 3 -phase Y configuration during use. 



3653. The system of claim 3630, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to form an electrical circuit. 



3654. The system of claim 3630, further comprising a second conductor disposed within 
the first conduit, wherein the second /onductor is electrically coupled to the first 
conductor to form an electrical circuit with a connector. 



3655. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



3656. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 
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3657. The system of claim 3630, further comprising an overburden casing coupled to 

/ 

the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3658. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a jupction of the overburden 
casing and the opening. 



3659. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening ana the overburden casing during use. 



3660. The system of claim 3630, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor. 



366 1 . The system of claim 3630, Anther comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor, and wherein tfye substantially low resistance conductor comprises carbon 
steel. 



3662. The system of claim 3630, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer configurable to support the substantially low resistance conductor 
within the overburden casing. 
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3663. The system of claim 363CL wherein the heated section of the/formation is 
substantially pyrolyzed. 



3664. An in situ method for heating a hydrocarbon containing formation, comprising: 

applying an electrical current to a first conductor to/provide heat to at least a 
portion of the formation, wherein the first conductor is disposed in a first conduit, and 
wherein the first conduit is disposed within an opening/in the formation; and 

allowing the heat to transfer from the first conductor to a section of the formation. 



3665. The method of claim 3664, wherein the first conductor comprises a pipe. 



3666. The method of claim 3664, wherein me first conductor comprises stainless steel 



3667. The method of claim 3664, wher/in the first conduit comprises stainless steel 



3668. The method of claim 3664. farther comprising maintaining a location of the first 
conductor in the first conduit with a centralizer. 



3669. The method of claim 36©4, further comprising maintaining a location of the first 
conductor in the first conduit yith a centralizer. wherein the centralizer comprises 
ceramic material. 



3670. The method of claim 3664, further comprising maintaining a location of the first 
conductor in the first conauit with a centralizer. wherein the centralizer comprises 
ceramic material and stainless steel. 



3671. The method or claim 3664 ? further comprising coupling a sliding electrical 
connector to the first/conductor. 
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3672. The method of claim 3664. further comprising electrically coupling a sliding 
electrical connector to the first conductor and the first conduit/wherein the first conduit 
comprises an electrical lead configured to complete an elecy4cal circuit with the first 
conductor. 



3673. The method of claim 3664, further comprising coupling a sliding electrical 
connector to the first conductor and the first conduit, wherein the first conduit comprises 
an electrical lead configured to complete an electrical circuit with the first conductor, and 
wherein the generated heat comprises approximately 20 percent generated by the first 
conduit. 



3674. The method of claim 3664, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m/ 



3675. The method of claim 3664/further comprising determining a temperature 
distribution in the first conduit using an electromagnetic signal provided to the conduit. 



3676. The method of claim 3664, further comprising monitoring the applied electrical 
current. 



3677. The method of claim 3664. further comprising monitoring a voltage applied to the 
first conductor. 



3678. The method of claim 3664. further comprising monitoring a temperature in the 
conduit with at leas/one thermocouple. 



3679. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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3680. The method of claim 3664, further comprising coupling an overburden casing to 

the opening, wherein the overburden casing is disposed in an' overburden of the 

w I J 

formation, and wherein the overburden casing comprises steel. 



368 1 . The method of claim 3664. further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposea in an overburden of the 
formation, and wherein the overburden casing is furtlrter disposed in cement. 



3682. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is d/sposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3683. The method of claim 3664. further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 



3684. The method of claim 3664, marther comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, and wherein tlje substantially low resistance conductor is electrically 
coupled to the first conductor. 



3685. The method of claim 36©4, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 



coupled to the first conductor, 
comprises carbon steel. 



and wherein the substantiallv low resistance conductor 



3686. The method of claim 3664. further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
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overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to the first conductor, and wherein the method further comprises maintaining a 
location of the substantially low resistance conductor in the Qverburden casing with a 
centralizer support. 



3687. The method of claim 3664, further comprising electrically coupling a lead-in 
conductor to the first conductor, wherein the lead-in conductor comprises a low- 
resistance conductor configured to generate substantially no heat. 



3688. The method of claim 3664, further composing electrically coupling a lead-in 
conductor to the first conductor, wherein the lead-in conductor comprises copper. 



3689. The method of claim 3664, further comprising maintaining a sufficient pressure 
between the first conduit and the formation to substantially inhibit deformation of the 
first conduit. 



3690. The method of claim 3664, fuyther comprising providing a thermally conductive 
fluid within the first conduit. 



3691. The method of claim 3664/ further comprising providing a thermally conductive 
fluid within the first conduit, wherein the thermally conductive fluid comprises helium. 



3692. The method of claim 3(p4, further comprising inhibiting arcing between the first 
conductor and the first conduit/ with a fluid disposed within the first conduit. 



3693. The method of claim 8664, further comprising removing a vapor from the 
opening using a perforated tube disposed proximate to the first conduit in the opening to 
control a pressure in the opening. 



3694. The method of claim 3664, further comprising flowing a corrosion inhibiting fluid 
through a perforated tube disposed proximate to the first conduit in the opening. 
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3695. The method of claim 3664, wherein a second conductor is disposed within the 
first conduit, wherein the second conductor is electrically coupled' to the first conductor to 
form an electrical circuit. 



3696. The method of claim 3664, wherein a second conductor is disposed within the 
first conduit, wherein the second conductor is electrically /oupled to the first conductor 
with a connector. 



3697. The method of claim 3664, wherein a second conductor is disposed within a 
second conduit and a third conductor is disposed j/ithin a third conduit, wherein the 
second conduit and the third conduit are disposed in different openings of the formation, 
wherein the first conductor is electrically coupled to the second conductor and the third 
conductor, and wherein the first, second, and'third conductors are configured to operate 
in a 3 -phase Y configuration. 



3698. The method of claim 3664, wherein a second conductor is disposed within the 
first conduit, wherein at least one sliding electrical connector is coupled to the first 
conductor and the second conductor^and wherein heat generated by at least the one 
sliding electrical connector is less than heat generated by the first conductor or the second 
conductor. 



3699. The method of claim 3664. wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 

. . / 

first section of the conduit is^less than heat radiated from the first conductor to the section 
along the second section of the conduit. 



3700. The method of claim 3664, further comprising flowing an oxidizing fluid through 
an orifice in the first conduit. 
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370 1 . The method of claim 3664, further comprising disposing a perforated tube 
proximate to the first conduit and flowing an oxidizing fluid through fhe perforated tube. 

3702. The method of claim 3664, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 



3703. A system configured to heat a hydrocarbon containing formation, comprising: 
a first conductor disposed in a first conduit, wherei/i the first conduit is disposed 

within a first opening in the formation; 

a second conductor disposed in a second conduct, wherein the second conduit is 

disposed within a second opening in the formation; 

a third conductor disposed in a third conduitf wherein the third conduit is disposed 

within a third opening in the formation, wherein the first, second, and third conductors 

are electrically coupled in a 3 -phase Y configuration, and wherein the first, second, and 

third conductors are configured to provide he^i to at least a portion of the formation 

during use; and 

wherein the system is configured to 7 allow heat to transfer from the first, second, 
and third conductors to a selected sectior/of the formation during use. 



3704. The system of claim 3703, wherein the first, second, and third conductors are 
further configured to generate heat cjdring application of an electrical current to the first 
conductor. 



3705. The svstem of claim 370,6. wherein the first, second, and third conductors 
comprise a pipe. 




3706. The svstem of claim $703, wherein the first, second, and third conductors 
comprise stainless steel. 



3707. The system of claim 3703, wherein the first, second, and third openings comprise 
a diameter of at least approximately 5 cm. 
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3708. The system of claim 3703, further comprising a first sliding e^ctrical connector 
coupled to the first conductor and a second sliding electrical conne^or coupled to the 
second conductor and a third sliding electrical connector couplecrto the third conductor. 



3709. The system of claim 3703. further comprising a firstiliding electrical connector 
coupled to the first conductor, wherein the first sliding ele/trical connector is further 
coupled to the first conduit. 



3710. The system of claim 3703, further comprising a second sliding electrical 
connector coupled to the second conductor, wherein the second sliding electrical 
connector is further coupled to the second conduvx. 



3711.. The system of claim 3703, further comprising a third sliding electrical connector 
coupled to the third conductor, wherein the third sliding electrical connector is further 
coupled to the third conduit. 

3712. The system of claim 3703, wherein each of the first, second, and third conduits 

I . . 

comprises a first section and a second section, wherein a thickness ot the first section is 
greater than a thickness of the second iection such that heat radiated from each of the 
first, second, and third conductors to/the section along the first section of each of the 
conduits is less than heat radiated from the first, second, and third conductors to the 

/ ' 

section along the second section of each of the conduits. 



3713. The system of claim 3 70S, further comprising a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configured to maintain a pressure within 
the first conduit to substantially inhibit deformation of the first, second, and third 
conduits during use. 



3714. The system of claim/3703, further comprising a thermally conductive fluid 
disposed within the first, second, and third conduits. 
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3715. The system of claim 3703, further comprising a thermally conductive fluid 
disposed within the first, second, and third conduits, wherein the thermally conductive 
fluid comprises helium. 



3716. The system of claim 3703, further composing a fluid disposed within the first, 
second, and third conduits, wherein the fluid is/configured to substantially inhibit arcing 
between the first, second, and third conductor/ and the first, second, and third conduits 
during use. 



3717. The system of claim 3703, further comprising at least one tube disposed within 
the first, second, and third openings external to the first, second, and third conduits, 
wherein at least the one tube is configured to remove vapor produced from at least the 
heated portion of the formation such/that a pressure balance is maintained between the 
first, second, and third conduits and the first, second, and third openings to substantially 
inhibit deformation of the first, second, and third conduits during use. 



3718. The system of claim 3703, wherein the first, second, and third conductors are 
further configured to generate/radiant heat of approximately 650 W/m to approximately 
1650 W/m during use. 



3719. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, seconci, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation. 



3720. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing comprises steel. 
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372 1 . The system of claim 3703. further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing is further disposed in cement. / 

3722. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, ywherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein a packing material is 
disposed at a junction of at least the one overburden casing and the first, second, and third 
openings. / 

3723. The system of claim 3703, furthe/ comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden oy the formation, wherein a packing material is 
disposed at a junction of at least the one overburden casing and the first, second, and third 
openings, and wherein the packing material is further configured to substantially inhibit a 
flow of fluid between the first, second, and third opening and at least the one overburden 
casing during use. / 

3724. The system of claim 3|03, wherein the heated section of the formation is 
substantially pyrolyzed. / 

3725. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable tc/be disposed within a first opening in the formation; 

a second conductor configurable to be disposed in a second conduit, wherein the 
second conduit is configurable to be disposed within a second opening in the formation; 

a third conductor configurable to be disposed in a third conduit, wherein the third 
conduit is configurable to be disposed within a third opening in the formation, wherein 
the first, second, and /hird conductors are further configurable to be electrically coupled 
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in a 3-phase Y configuration, and wherein the first, second, and third conductors are 
further configurable to provide heat to at least a portion of thfe formation during use; and 
wherein the system is configurable to allow heat to'transfer from the first, second, 
and third conductors to a selected section of the formatio^i during use. 



3726. The system of claim 3725, wherein the first, jsecond, and third conductors are 
further configurable to generate heat during application of an electrical current to the first 
conductor. 



3727. The svstem of claim 3725. wherein the first, second, and third conductors 



comprise a pipe. 



3728. The system of claim 3725, whep£in the first, second, and third conductors 
comprise stainless steel. 



3729. The system of claim 3725, /wherein the first, second, and third opening comprise a 
diameter of at least approximately 5 cm. 



3730. The system of claim 3725, further comprising a first sliding electrical connector 
coupled to the first conductor and a second sliding electrical connector coupled to the 
second conductor and a third sliding electrical connector coupled to the third conductor. 



373 1. The system of claim 3725, further comprising a first sliding electrical connector 
coupled to the first conductor, wherein the first sliding electrical connector is further 
coupled to the first conduit. 



3732. The system of daim 3725, further comprising a second sliding electrical 
connector coupled to the second conductor, wherein the second sliding electrical 
connector is further coupled to the second conduit. 
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3733. The system of claim 3725. further comprising a third sliding electrical connector 
coupled to the third conductor, wherein the third sliding electrical connector is further 
coupled to the third conduit. 



/ 

/ 



3734. The system of claim 3725, wherein each of tfje first, second, and third conduits 
comprises a first section and a second section, wherein a thickness of the first section is 
greater than a thickness of the second section sucl/that heat radiated from each of the 
first, second, and third conductors to the section/along the first section of each of the 
conduits is less than heat radiated from the first, second, and third conductors to the 
section along the second section of each of the conduits. 



3735. The system of claim 3725, furtherycomprising a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configurable to maintain a pressure within 
the first conduit to substantially inhibityueformation of the first, second, and third 
conduits during use. 



3736. The system of claim 3725, further comprising a thermally conductive fluid 
disposed within the first, second, and third conduits. 



3737. The system of claim 3726, further comprising a thermally conductive fluid 
disposed within the first, seconp, and third conduits, wherein the thermally conductive 
fluid comprises helium. 



3738. The system of claim i)725, further comprising a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configurable to substantially inhibit arcing 
between the first, second, apd third conductors and the first, second, and third conduits 
during use. 



3739. The system of claim 3725, further comprising at least one tube disposed within 



the first, second, and third 



openings external to the first, second, and third conduits, 



wherein at least the one tube is configurable to remove vapor produced from at least the 
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heated portion of the formation such that a pressure balance is maintained between the 
first, second, and third conduits and the first, second, and third openings to substantially 
inhibit deformation of the first, second, and third conduits during use. 



3740. The system of claim 3725, wherein the first, second, and third conductors are 
further configurable to generate radiant heat of approximately 650 W/m to approximately 
1650 W/m during use. 



3741 . The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation. 



3742. The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden olythe formation, and wherein at least the one 
overburden casing comprises steel. 



3743. The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and tnird openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing is further disposed in cement. 



3744. The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, ana third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein a packing material is 
disposed at a junction of at le^st the one overburden casing and the first, second, and third 
openings. 



3745. The system of claim 31725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overbtarden/6f the formation, wherein a packing material is 
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disposed at a junction of at least the one overburden casing and the first, second, and third 
openings, and wherein the packing material is further configurable to substantially inhibit 
a How of fluid between the first, second, and third opening/pnd at least the one 
overburden casing during use. 



3746. The system of claim 3725, wherein the heated /ection of the formation is 
substantially pyrolyzed. 



3747. An in situ method for heating a hydrocarbon containing formation, comprising: 

applying an electrical current to a first conductor to provide heat to at least a 
portion of the formation, wherein the first conductor is disposed in a first conduit, and 
wherein the first conduit is disposed within a^irst opening in the formation; 

applying an electrical current to a second conductor to provide heat to at least a 
portion of the formation, wherein the second conductor is disposed in a second conduit, 
and wherein the second conduit is disposed within a second opening in the formation; 

applying an electrical current Xcja. third conductor to provide heat to at least a 
portion of the formation, wherein the^hird conductor is disposed in a third conduit, and 
wherein the third conduit is disposed within a third opening in the formation; and 

allowing the heat to transfe/from the first, second, and third conductors to a 
selected section of the formation. 



3748. The method of claim 37^7, wherein the first, second, and third conductors 
comprise a pipe. 



3749. The method of claim 3747, wherein the first, second, and third conductors 
comprise stainless steel. 



3750. The method of claim 3747, wherein the first, second, and third conduits comprise 
stainless steel. 
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375 1 . The method of claim 3747, wherein the provided^heat comprises approximately 
650 W/m to approximately 1650 W/m. 



3752. The method of claim 3747, further comprising determining a temperature 
distribution in the first, second, and third conduits/using an electromagnetic signal 
provided to the first, second, and third conduits. 



3753. The method of claim 3747, further comprising monitoring the applied electrical 
current. 



3754. The method of claim 3747, further comprising monitoring a voltage applied to the 
first, second, and third conductors. 



3755. The method of claim 3747, farther comprising monitoring a temperature in the 
first, second, and third conduits with at least one thermocouple. 



3756. The method of claim fisher comprising maintaining a sufficient pressure 
between the first, second, and third conduits and the first, second, and third openings to 
substantially inhibit deformati/n of the first, second, and third conduits. 



3757. The method of claim' 3747, further comprising providing a thermally conductive 
fluid within the first, secon/, and third conduits. 



3758. The method of claim 3747, further comprising providing a thermally conductive 
fluid within the first, second, and third conduits, wherein the thermally conductive fluid 
comprises helium. 



3759. The method of claim 3747, further comprising inhibiting arcing between the first, 
second, and third conductors and the first, second, and third conduits with a fluid 



/irst, 



disposed within the first, second, and third conduits. 



8 1 3 Conlev. Rose & Tavon. P C. 



3760. The method of claim 3747. further comprising removing a vapor from the first, 
second, and third openings using at least one perforated tube disposed proximate to the 
first, second, and third conduits in the first, second, and ttyird openings to control a 
pressure in the first, second, and third openings. 



3761. The method of claim 3747, wherein the first, second, and third conduits comprise 
a first section and a second section, wherein a thickness of the first section is greater than 
a thickness of the second section such that heat raaiated from the first, second, and third 
conductors to the section along the first section pi the first, second, and third conduits is 
less than heat radiated from the first, second, and third conductors to the section along the 
second section of the first, second, and thirdyconduits. 



3762. The method of claim 3747, further comprising flowing an oxidizing fluid through 
an orifice in the first, second, and third .conduits. 



3763. The method of claim 3747, farther comprising heating at least the portion of the 
formation to substantially pyrolyze/at least some of the carbon within the formation. 



3764. A system configured to heat a hydrocarbon containing formation, comprising: 

a first conductor disposed in a conduit, wherein the conduit is disposed within an 

opening in the formation; and 

a second conductor disposed in the conduit, wherein the second conductor is 

electrically coupled to the fiyst conductor with a connector, and wherein the first and 

second conductors are conf/gured to provide heat to at least a portion of the formation 

durina use; and 

wherein the systeni is configured to allow heat to transfer from the first and 
second conductors to a selected section of the formation during use. 



3765. The system of cl'aim 3764, wherein the first conductor is further configured to 
generate heat during application of an electrical current to the first conductor. 
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3766. The system of claim 3764. wherein the first and second conductors comprise a 
pipe. 



3767. The system of claim 3764. wherein the first and sectpnd conductors comprise 
stainless steel. 



3768. The system of claim 3764, wherein the conduit comprises stainless steel. 



3769. The system of claim 3764 } further comprising a centralizer configured to maintain 
a location of the first and second conductors within/the conduit. 



3770. The system of claim 3764. further comprising a centralizer configured to maintain 
a location of the first and second conductors wythin the conduit, wherein the centralizer 
comprises ceramic material. 



3771 . The system of claim 3764, further comprising a centralizer configured to maintain 
a location of the first and second conductors within the conduit, wherein the centralizer 
comprises ceramic material and stainless4teel. 



3772. The system of claim 3764, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3773. The system of claim 3764, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises a low resistance 
conductor configured to generate4ubstantially no heat. 

/ 

3774. The system of claim 3^64, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises copper. 



3775. The system of clairry3764, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
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second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
alone the second section of the conduit. 



3776. The system of claim 3764, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to maintain a pressure within tj*e conduit to substantially 
inhibit deformation of the conduit during use. 



3777. The system of claim 3764, further comprising a jftermally conductive fluid 
disposed within the conduit. 



3778. The system of claim 3764, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 

3779. The system of claim 3764, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to substantia)^ inhibit arcing between the first and second 
conductors and the conduit during use. 



3780. The system of claim 3764, further comprising a tube disposed within the opening 
external to the conduit, wherein the tuoe is configured to remove vapor produced from at 
least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the openin/to substantially inhibit deformation of the conduit 
durins use. 



3781 . The system of claim 3764, wherein the first and second conductors are further 
configured to generate radiant neat of approximately 650 W/m to approximately 1650 
W/m during use. 



3782. The system of claiiry3764, further comprising an overburden casing coupled to 
the opening, wherein the oyerburden casing is disposed in an overburden of the 
formation. 
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3783. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3784. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in ari overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3785. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed jn an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3786. The system of claim 3764, further comprising an overburden casing coupled to 



the opening, wherein the overburden casing indisposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



3787. The system of claim 3764, wherein the heated section of the formation is 
substantially pyrolyzed. 



3788. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a conduit, wherein the conduit is 

configurable to be disposed within an opening in the formation; and 

a second conductor configurable to be disposed in the conduit, wherein the second 

conductor is configurable to be/electrically coupled to the first conductor with a 

connector, and wherein the first and second conductors are further configurable to 

provide heat to at least a portion of the formation during use; and 
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wherein the system is configurable to allow heat to transfer from the first and 
second conductors to a selected section of the formation during use. 



3789. The system of claim 3788, wherein the first conductor is further configurable to 
generate heat during application of an electrical current tp the first conductor. 



3790. The system of claim 3788. wherein the first ajad second conductors comprise a 
pipe. 



3791 . The system of claim 3788. wherein the t)rst and second conductors comprise 
stainless steel. 



3792. The system of claim 3788. wherein/he conduit comprises stainless steel. 



3793. The system of claim 3788, further comprising a centralizer configurable to 
maintain a location of the first and second conductors within the conduit. 



3794. The system of claim 3788, further comprising a centralizer configurable to 
maintain a location of the first and second conductors within the conduit, wherein the 
centralizer comprises ceramic material. 



3795. The system of claim 3788. further comprising a centralizer configurable to 
maintain a location of the first and second conductors within the conduit, wherein the 
centralizer comprises ceramic material and stainless steel. 



3796. The system of claimp788. wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3797. The system of claim 3788. further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises a low resistance 
conductor configurable to generate substantially no heat. 
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3798. The system of claim 3788, further comprising a.lead-in conductor coupled to the 

ft 

first and second conductors, wherein the lead-in conductor comprises copper. 



3799. The system of claim 3788. wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 



second section such that heat radiated from the/first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. / 



3800. The system of claim 3788, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to maintain a pressure within the conduit to substantially 
inhibit deformation of the conduit during use. 



3801 . The system of claim 3788,/further comprising a thermally conductive fluid 
disposed within the conduit. 



3802. The system of claim 3788, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 



3803. The system of claim/3788, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to substantially inhibit arcing between the first and 
second conductors and the conduit during use. 



3804. The system of claim 3788, further comprising a tube disposed within the opening 
external to the conduit, wherein the tube is configurable to remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
between the conduit ar\d the opening to substantially inhibit deformation of the conduit 
during use. 



\ 
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3805. The system of claim 3788. wherein the first and second conductors are further 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 



3806. The system of claim 3788 ; further comprising an overburden casing coupled to 
the opening, wherein the overburden casing i/ disposed in an overburden of the 
formation. 



3807. The system of claim 3788. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3808. The system of claim 3788/ further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3809. The system of claim 3788, further comprising an overburden casing coupled to 
the opening, wherein the ov/rburden casing is disposed in an overburden of the 
formation, and wherein a p/cking material is disposed at a junction of the overburden 
casing and the opening. 



3810. The system of claim 3788, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and .wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



381 1. The system jbf claim 3788, wherein the heated section of the formation is 
substantially pyrolyzed. 



3812. An in situ method for heating a hydrocarbon containing formation, comprising: 
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applying an electrical current to at least two conductors to provide heat to at least 
a portion of the formation, wherein at least the two conductors are disposed within a 
conduit, wherein the conduit is disposed within an opening ir/the formation, and wherein 
at least the two conductors are electrically coupled with a connector; and 

allowing heat to transfer from at least the two conductors to a selected section of 
the formation. 



3813. The method of claim 38 1 2. wherein at least/the two conductors comprise a pipe. 




3814. The method of claim 3812, wherein at lpast the two conductors comprise stainless 
steel. 



3815. The method of claim 3812, wherein the conduit comprises stainless steel 



3816. The method of claim 3812, further comprising maintaining a location of at least 
the two conductors in the conduit with/a centralizer. 



3817. The method of claim 3812, further comprising maintaining a location of at least 
the two conductors in the conduit With a centralizer, wherein the centralizer comprises 
ceramic material. 



3818. The method of claim 3812, further comprising maintaining a location of at least 
the two conductors in the condiit with a centralizer, wherein the centralizer comprises 
ceramic material and stainless/steel. 



3819. The method of claim/3812, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 



3820. The method of claim 3812, further comprising determining a temperature 
distribution in the conduit (ising an electromagnetic signal provided to the conduit. 
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382 1 . The method of claim 38 1 2. further comprising monitoring the applied electrical 
current. 



3822. The method of claim 3812, further comprising monitoring a voltage applied to at 
least the two conductors. 



3823. The method of claim 3812, further comprising monitoring a temperature in the 
conduit with at least one thermocouple. 



3824. The method of claim 3812. further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is/disposed in an overburden of the 
formation. 



3825. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3826. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden /asing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3827. The method of claim 3812,/further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3828. The method of claim 38/12, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 
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3829. The method of claim 3812. further comprising maintaining a sufficient pressure 
between the conduit and the formation to substantially inhibit deformation of the conduit. 



3830. The method of claim 3812, further comprising prov/ding a thermally conductive 
fluid within the conduit. 



3831. The method of claim 3812, further comprising providing a thermally conductive 
fluid within the conduit, wherein the thermally conductive fluid comprises helium. 



3832. The method of claim 3812. further comprising inhibiting arcing between at least 

/ 

the two conductors and the conduit with a fluid disposed within the conduit. 



3833. The method of claim 3812, further comprising removing a vapqr from the 
opening using a perforated tube disposed/proximate to the conduit in the opening to 
control a pressure in the opening. 



3834. The method of claim 3812. further comprising flowing a corrosion inhibiting fluid 
through a perforated tube disposed proximate to the conduit in the opening. 



3835. The method of claim 3812, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 

/. 

second section such that heat radiated from the first conductor to the section along the 

/ 

first section of the conduit is less than heat radiated from the first conductor to the section 



alone the second section of the conduit. 



3836. The method of claim 3812. further comprising flowing an oxidizing fluid through 
an orifice in the conduit. 



3837. The method of claim 3812, further comprising disposing a perforated tube 
proximate to the conduit and flowing an oxidizing fluid through the perforated tube. 
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3838. The method of claim 3812. further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 



3839. A system configured to heat a hydrocarbon containing formation, comprising: 

at least one conductor disposed in a conduit, wherein the conduit is disposed 
within an opening in the formation, and wherein at least the one conductor is configured 
to provide heat to at least a first portion of the formation during use; 

at least one sliding connector, wherein at least the one sliding connector is 
coupled to at least the one conductor, wherein at /east the one sliding connector is 
configured to provide heat during use, and wherein heat provided by at least the one 
sliding connector is substantially less than the heat provided by at least the one conductor 
durine use; and 

wherein the system is configured to allow heat to transfer from at least the one 
conductor to a section of the formation ddrine use. 



3840. The system of claim 3839, wherein at least the one conductor is further 
configured to generate heat during application of an electrical current to at least the one 
conductor. 



3841 . The system of claim 3839, wherein at least the one conductor comprises a pipe. 



3842. The system of claim 3^69, wherein at least the one conductor comprises stainless 
steel. 



3843. The system of claim/3839, wherein the conduit comprises stainless steel. 



3844. The system of claim 3839, further comprising a centralizer configured to maintain 
a location of at least the one conductor within the conduit. 
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3845. The system of claim 3839, further comprising a centralizer configured to maintain 
a location of at least the one conductor within the conduit, wherein the centralizer 
comprises ceramic material. 



3846. The svstem of claim 3839, further comprising a centralizer configured to maintain 

i 

a location of at least the one conductor within the conduit, wherein the centralizer 
comprises ceramic material and stainless steel. 



3847. The system of claim 3839, wherein the ppening comprises a diameter of at least 
approximately 5 cm. 



3848. The system of claim 3839, further/comprising a lead-in conductor coupled to at 
least the one conductor, wherein the leaa-in conductor comprises a low resistance 
conductor configured to generate substantially no heat. 



3849. The system of claim 3839, rarther comprising a lead-in conductor coupled to at 
least the one conductor, wherein thi lead-in conductor comprises copper. 



3850. The system of claim 3839, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of tMe conduit. 



3851. The system of clairrf 3839, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to maintain a pressure within the conduit to substantially 
inhibit deformation of the/conduit during use. 



3852. The system of claim 3839, further comprising a thermally conductive fluid 
disposed within the conduit. 
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3853. The system of claim 3839, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 



3854. The system of claim 3839. further comprising a fliiid disposed within the conduit, 
wherein the fluid is configured to substantially inhibit ar/ing between at least the one 
conductor and the conduit during use. 



3855. The system of claim 3839, further comprising a tube disposed within the opening 
external to the conduit, wherein the tube is configured to remove vapor produced from at 
least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the opening to substantially inhibit deformation of the conduit 
during use. 



3856. The system of claim 3839, wherein at least the one conductor is further 
configured to generate radiant heat of Approximately 650 W/m to approximately 1650 
W/m during use. 



3857. The system of claim 3839. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



3858. The system of claim 3839. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the /verburden casing comprises steel. 



3859. The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the /overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3860. The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 



826 



Conlev, Rose & Tavon. P C. 



formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 




3861. The system of claim 3839, further comprising/an overburden casing coupled to 
the opening, wherein the overburden casing is dispc/sed in an overburden of the 
formation, wherein a packing material is disposer at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening anfl the overburden casing during use. 



3862. The system of claim 3839, further/comprising an overburden casing coupled to 
the opening and a substantially low resi/tance conductor disposed within the overburden 
casing, wherein the substantially low Resistance conductor is electrically coupled to at 
least the one conductor. 



3863. The system of claim 3839, further comprising an overburden casing coupled to 
the opening and a substantially/low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor, and /vherein the substantially low resistance conductor comprises 
carbon steel. 



3864. The system of cla/m 3839, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer/configured to support the substantially low resistance conductor 
within the overburden casing. 

3865. The system of claim 3839, wherein the heated section of the formation is 
substantially pyrolyzed. 

3866. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one! conductor configurable to be disposed in a conduit, wherein the 

conduit is configurable to be disposed within an opening in the formation, and wherein at 
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least the one conductor is further configurable to provide heat to at least a first portion of 
the formation during use; 

at least one sliding connector, wherein at lea^t the one sliding connector is 



configurable to be coupled to at least the one conductor, wherein at least the one sliding 
connector is further configurable to provide heat diimng use, and wherein heat provided 
by at least the one sliding connector is substantially less than the heat provided by at least 
the one conductor during use; and 

wherein the system is configurable to al/ow heat to transfer from at least the one 
conductor to a section of the formation durins/use. 



3867. The system of claim 3866, whereir/at least the one conductor is further 
configurable to generate heat during application of an electrical current to at least the one 
conductor. 



3868. The system of claim 3866, wh'erein at least the one conductor comprises a pipe. 



3869. The system of claim 3866, \yherein at least the one conductor comprises stainless 
steel. 



3870. The system of claim 3866/ wherein the conduit comprises stainless steel. 



3871 . The system of claim 38y5, further comprising a centralizer configurable to 
maintain a location of at least the one conductor within the conduit. 



3872. The system of claim 3^866, further comprising a centralizer configurable to 
maintain a location of at least the one conductor within the conduit, wherein the 
centralizer comprises ceram/c material. 



3873. The system of claim 3866, further comprising a centralizer configurable to 
maintain a location of at least the one conductor within the conduit, wherein the 
centralizer comprises ceraihic material and stainless steel. 
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3874. The system of claim 3866, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3875. The system of claim 3866. further comprising A lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises a low resistance 
conductor configurable to generate substantially no/heat. 



3876. The system of claim 3866. further composing a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises copper. 



3877. The system of claim 3866. wherein the conduit comprises a first section and a 
second section, wherein a thickness of the ^first section is greater than a thickness of the 
second section such that heat radiated fram the first conductor to the section along the 
first section of the conduit is less than hpat radiated from the first conductor to the section 
alone the second section of the conduit 



3878. The system of claim 3866, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to maintain a pressure within the conduit to substantially 
inhibit deformation of the condui/during use. 



3879. The system of claim 38p6. further comprising a thermally conductive fluid 
disposed within the conduit. 



3880. The system of claim 5866, further comprising a thermally conductive fluid 
disposed within the conduit/ wherein the thermally conductive fluid comprises helium. 



3881. The system of claim 3866, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to substantially inhibit arcing between at least the one 
conductor and the conduit during use. 
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3882. The system of claim 3866, further comprising a tube disposed within the opening 
external to the conduit, wherein the tube is configurable td remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the opening to substantially inhabit deformation of the conduit 
during use. 



3883. The system of claim 3866, wherein at least the one conductor is further 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 



3884. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing/is disposed in an overburden of the 
formation. 



3885. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3886. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3887. The system of claim 3866,/further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3888. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



3889. The system of claim 3866. further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor d/sposed within the overburden 
casing, wherein the substantially low resistance conductor/s electrically coupled to at 
least the one conductor. 



3890. The system of claim 3866, further comprisins/an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor, and wherein the substantially low resistance conductor comprises 
carbon steel. 



3891 . The system of claim 3866. further Comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer configurable to/support the substantially low resistance conductor 
within the overburden casine. 



3892. The system of claim 3866, wherein the heated section of the formation is 
substantially pyrolyzed. 



3893. An in situ method for heating a hydrocarbon containing formation, comprising: 

applying an electrical current to at least one conductor and at least one sliding 
connector to provide heat to at least a portion of the formation, wherein at least the one 
conductor and at least the ope sliding connector are disposed within a conduit, and 
wherein heat provided by at least the one conductor is substantially greater than heat 
provided by at least the one sliding connector; and 

allowing the heat/to transfer from at least the one conductor and at least the one 
sliding connector to a section of the formation. 



\ 
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3894. The method of claim 3893, wherein at least the one conductor comprises a pipe. 



3895. The method of claim 3893, wherein at least the one conductor comprises stainless 
steel. 



3896. The method of claim 3893, wherein the conduit comprises stainless steel 



3897. The method of claim 3893, further comprising/naintaining a location of at least 
the one conductor in the conduit with a centralizer. 



3898. The method of claim 3893, further comprising maintaining a location of at least 
the one conductor in the conduit with a central^er. wherein the centralizer comprises 
ceramic material. 



3899. The method of claim 3893, further/comprising maintaining a location of at least 
the one conductor in the conduit with a qfentralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 



3900. The method of claim 3893, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 Mm. 



3901. The method of claim 3898, further comprising determining a temperature 
distribution in the conduit using an electromagnetic signal provided to the conduit. 



3902. The method of claim S893, further comprising monitoring the applied electrical 
current. 



3903. The method of claim 3893, further comprising monitoring a voltage applied to at 
least the one conductor. 
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3904. The method of claim 3893. further comprising monitoring a temperature in the 
conduit with at least one thermocouple. 



3905. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



3906. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in dn overburden of the 
formation, and wherein the overburden casing comprises/steel. 



3907. The method of claim 3893, further comprising/coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3908. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material [/disposed at a junction of the overburden 
casing and the opening. 



3909. The method of claim 3893. further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method Anther comprises inhibiting a flow of fluid between 
the opening and the overburden caiing with a packing material. 



3910. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, and wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor. 
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391 1. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor, and wherein the substantially low res^s/ance 
conductor comprises carbon steel. 



3912. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor, and wherein the method further comprises 
maintaining a location of the substantially low resistance condylctor in the overburden 
casing with a centralizer support. 



3913. The method of claim 3893. further comprising electrically coupling a lead-in 
conductor to at least the one conductor, wherein the lead-in conductor comprises a low- 
resistance conductor configured to generate substantially no heat. 



3914. The method of claim 3893, further comprising electrically coupling a lead-in 
conductor to at least the one conductor, wherein the lead-in conductor comprises copper. 



3915. The method of claim 3893, further comprising maintaining a sufficient pressure 
between the conduit and the formation to substantially inhibit deformation of the conduit. 



3916. The method of claim 3893, further comprising providing a thermally conductive 
fluid within the conduit. 



3917. The method of claim 3893, further comprising providing a thermally conductive 
fluid within the conduit, wherein the thermally conductive fluid comprises helium. 



391 8. The method of claim 3893, further comprising inhibiting arcing between the 
conductor and the conduit with a fhiid disposed within the conduit. 
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3919. The method of claim 3893, further comprising removing a vapor from the 

/ 1 

opening using a perforated tube disposed proximate to the condui^injthe opening to 
control a pressure in the opening. 

3920. The method of claim 3893, further comprising flowj<ng a corrosion inhibiting fluid 
through a perforated tube disposed proximate to the conduit in the opening. 



3921. The method of claim 3893, further comprising' flowing an oxidizing fluid through 
an orifice in the conduit. 



3922. The method of claim 3893, further comprising disposing a perforated tube . 
proximate to the conduit and flowing an oxidizing fluid through the perforated tube. 



3923. The method of claim 3893, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 



3924. A system configured to heat a hydrocarbon containing formation, comprising: 
at least one elongated member disposed within an opening in the formation, 

wherein at least the one elongated member is configured to provide heat to at least a 

portion of the formation during use;/and 

wherein the system is configured to allow heat to transfer from at least the one 

elongated member to a section of/the formation during use. 



3925. The system of claim 3924, wherein at least the one elongated member comprises 
stainless steel. 



3926. The svstem of claim 8924. wherein at least the one elongated member is further 
configured to generate heat /during application of an electrical current to at least the one 
elongated member. 
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3927. The system of claim 3924. further comprising a support member coupled to at 
least the one elongated member, wherein the support member is^onfigured to support at 
least the one elongated member. 



3928. The system of claim 3924, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configured to support at 
least the one elongated member, and wherein the support/member comprises openings. 



3929. The system of claim 3924, further comprising/a support member coupled to at 
least the one elongated member, wherein the support member is configured to support at 
least the one elongated member, wherein the support member comprises openings, 
wherein the openings are configured to flow a fluid along a length of at least the one 
elongated member during use, and wherein me fluid is configured to substantially inhibit 
carbon deposition on or proximate to at least the one elongated member during use. 



3930. The system of claim 3924, further comprising a tube disposed in the opening, 
wherein the tube comprises openings, wherein the openings are configured to flow a fluid 
along a length of at least the one elongated member during use, and wherein the fluid is 
configured to substantially inhibit carbon deposition on or proximate to at least the one 
elongated member during use. / 



393 1 . The system of claim 392^-, further comprising a centralizer coupled to at least the 
one elongated member, wherein the centralizer is configured to electrically isolate at least 
the one elongated member. 



3932. The system of claim/3924, further comprising a centralizer coupled to at least the 
one elongated member ancv a support member coupled to at least the one elongated 
member, wherein the centralizer is configured to maintain a location of at least the one 
elongated member on the support member. 
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3933. The system of claim 3924. wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3934. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in condu^or^omprises a low 
resistance conductor configured to generate substantially no heat. 



3935. The system of claim 3924, further comprising^ lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in/ conductor comprises a rubber 
insulated conductor. 



3936. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the/lead-in conductor comprises copper wire. 



3937. The system of claim 3924, furtheycomprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 



3938. The system of claim 3924, farther comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 



3939. The system of claim -^4, wherein at least the one elongated member is arranged 
in a series electrical configuration. 



3940. The system of claim 3924, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 



3941. The svstem of claim 3924, wherein at least the one elongated member is 
configured to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 
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3942. The system of claim 3924, further comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configured to remove vapor from the opening to control a pressure in the opening during 
use. 



3943. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an/overburden of the 
formation. 



3944. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3945. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is d/sposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3946. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing materials disposed at a junction of the overburden 
casing and the opening. 



3947. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



3948. The system of claim 3924/ further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



3949. The system of claim 3924, wherein the heated section of the formation is 



substantially pyrolyzed. 



/ 



3950. A system configurable to heat a hydrocarbon containing/formation, comprising: 
at least one elongated member configurable to be disposed within an opening in 

the formation, wherein at least the one elongated member is/further configurable to 

provide heat to at least a portion of the formation during u/e; and 

wherein the system is configurable to allow heat /o transfer from at least the one 

elongated member to a section of the formation duringyuse. 



395 1 . The system of claim 3950, wherein at least tpe one elongated member comprises 
stainless steel. 



3952. The system of claim 3950, wherein at least the one elongated member is further 
configurable to generate heat during applicatior/ of an electrical current to at least the one 
elongated member. 



3953. The system of claim 3950, further comprising a support member coupled to at 
least the one elongated member, wherein tl/e support member is configurable to support 
at least the one elongated member. 



3954. The system of claim 3950, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configurable to support 
at least the one elongated member, and wherein the support member comprises openings. 



3955. The system of claim 3950, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configurable to support 
at least the one elongated member, wherein the support member comprises openings, 



839 



Conley, Rose & Tayon. P C. 



wherein the openings are configurable to flow a fluid along a length of at least the one 
elongated member during use, and wherein the fluid is configurable to substantially 
inhibit carbon deposition on or proximate to at least the one elongated member during 



use. 



3956. The system of claim 3950, further comprising a tube disposed in the opening, 
wherein the tube comprises openings, wherein the openings are coipgurable to flow a 
fluid along a length of at least the one elongated member during use, and wherein the 
fluid is configurable to substantially inhibit carbon deposition oryor proximate to at least 
the one elongated member during use. 



3957. The system of claim 3950, further comprising a centralizer coupled to at least the 
one elongated member, wherein the centralizer is configurable to electrically isolate at 
least the one elongated member. 



3958. The system of claim 3950, further comprising a centralizer coupled to at least the 
one elongated member and a support member coupled to at least the one elongated 
member, wherein the centralizer is configurable to maintain a location of at least the one 
elongated member on the support member. 



3959. The system of claim 3950, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3960. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lean-in conductor comprises a low 
resistance conductor configurable to generate substantially no heat. 



3961. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the /ead-in conductor comprises a rubber 
insulated conductor. 



V 
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3962. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 

3963. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. / 

/ 

3964. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 



3965. The system of claim 3950, wherein at least the one^longated member is arranged 
in a series electrical configuration. 



3966. The system of claim 3950, wherein at least the /me elongated member is arranged 
in a parallel electrical configuration. 

3967. The system of claim 3950, wherein at least the one elongated member is 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 



3968. The system of claim 3950, further comprising a perforated tube disposed in the 
opening external to at least the one elongateymember, wherein the perforated tube is 
configurable to remove vapor from the opeping to control a pressure in the opening 
during use. 



3969. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden Rasing is disposed in an overburden of the 
formation. 
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3970. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3971 . The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further dispo/ed in cement. 

3972. The system of claim 3950, further comprising an oyerburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

./ 

3973. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed/at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3974. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



3975. The system of claim 3950, wherein the heated section of the formation is 
substantially pyrolyzed. / 

3976. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to at least one elongated member to provide heat to 

at least a portion of the formation', wherein at least the one elongated member is disposed 
within an opening of the formation; and 
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allowing heat to transfer from at least the one elongated member to a section of 
the formation. 



3977. The method of claim 3976, wherein at least the one elongated member comprises 
a metal strip. 



3978. The method of claim 3976, wherein at least the oneyelongated member comprises 
a metal rod. 



3979. The method of claim 3976. wherein at least thp one elongated member comprises 
stainless steel. 



3980. The method of claim 3976, further comprising supporting at least the one 
elongated member on a center support membef 



3981 . The method of claim 3976, further comprising supporting at least the one 
elongated member on a center support men/ber, wherein the center support member 
comprises a tube. 



3982. The method of claim 3976, further comprising electrically isolating at least the 
one elongated member with a centralizer. 



3983. The method of claim 3976, ftirther comprising laterally spacing at least the one 
elongated member with a centralizer. 



3984. The method of claim 3976, further comprising electrically coupling at least the 
one elongated member in a series configuration. 



3985. The method of claim 3976, further comprising electrically coupling at least the 
one elongated member in a parallel configuration. 
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3986. The method of claim 3976, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 



3987. The method of claim 3976, further comprising determining a temperature 
distribution in at least the one elongated member using an electromagnetic signal 
provided to at least the one elongated member. 



3988. The method of claim 3976, further comprising monitoring the applied electrical 



current. 



3989. The method of claim 3976. further comprising monitoring a voltage applied to at 
least the one elongated member. 



3990. The method of claim 3976, further comprising monitoring a temperature in at 
least the one elongated member with at least one thermocouple. 



3991 . The method of claim 3976, further comprising supporting at least the one 
elongated member on a center support member, wherein the center support member 
comprises openings, the method further comprising flowing an oxidizing fluid through 
the openings to substantially inhibit carbon deposition proximate to or on at least the one 
elongated member. 



3992. The method of claim 3976, further comprising flowing an oxidizing fluid through 
a tube disposed proximate to at leastrthe one elongated member to substantially inhibit 
carbon deposition proximate to or oil at least the one elongated member. 



3993. The method of claim 397o, further comprising flowing an oxidizing fluid through 
an opening in at least the one elongated member to substantially inhibit carbon deposition 
proximate to or on at least the one elongated member. 
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3994. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member, wherein the lead-in conductor comprises 
a low resistance conductor configured to generate substantially no heat. 

) 

3995. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member using a cold pir/transition conductor. 

3996. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member using a cafe pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. 

3997. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3998. The method of claim 3976, further con/prising coupling an overburden casing to 
the opening, wherein the overburden casing comprises steel. 

3999. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in cement. 

4000. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein a packing mater/al is disposed at a junction of the overburden 
casing and the opening. 

400 1 . The method of claim 3976 / further comprising coupling an overburden casing to 
the opening, wherein a packing m'aterial is disposed at a junction of the overburden 
casing and the opening, and wherein the method further comprises inhibiting a flow of 
fluid between the opening and the overburden casing with the packing material. 
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4002. The method of claim 3976. further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 



4003. A system configured to heat a hydrocarbon containing formation, comprising: 
at least one elongated member disposed within an opening in me formation, 

wherein at least the one elongated member is configured to provide/teat to at least a 

portion of the formation during use; 
an oxidizing fluid source; 

a conduit disposed within the opening, wherein the confluit is configured to 
provide an oxidizing fluid from the oxidizing fluid source to/me opening during use, and 
wherein the oxidizing fluid is selected to substantially inhipit carbon deposition on or 
proximate to at least the one elongated member during use; and 

wherein the system is configured to allow heat t© transfer from at least the one 
elongated member to a section of the formation duringruse. 



4004. The system of claim 4003, wherein at least the one elongated member comprises 
stainless steel. 



4005. The system of claim 4003, wherein at least the one elongated member is further 
configured to generate heat during application pf an electrical current to at least the one 
elongated member. 



4006. The system of claim 4003, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configured to support at least the one 
elongated member. 



4007. The system of claim 4003, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is fiurther configured to support at least the one 
elongated member, and wherein the conduit comprises openings. 
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4008. The system of claim 4003, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configured to 
electrically isolate at least the one elongated member from the conduit. 



4009. The system of claim 4003, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configured to maintain 
a location of at least the one elongated member on the conduit. 



4010. The system of claim 4003, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



401 1. The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the leaa-in conductor comprises a low- 
resistance conductor configured to generate substantially no heat. 



4012. The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein tpe lead-in conductor comprises a rubber 
insulated conductor. 



4013. The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 



4014. The system of claim 4003, fiirther comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 



4015. The system of claim 4003/ further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 



401 6. The system of claim 4003, wherein at least the one elongated member is arranged 
in a series electrical configuration. 
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4017. The system of claim 4003, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 



4018. The svstem of claim 4003. wherein at least the one elongated member is 
configured to generate radiant heat of approximately 650 W/^n to approximately 1650 
W/m during use. 



4019. The system of claim 4003. further comprising a perforated tube disposed in the 
opening external to at least the one elongated member/wherein the perforated tube is 
configured to remove vapor from the opening to cont/ol a pressure in the opening during 
use. 



4020. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is exposed in an overburden of the 
formation. 



4021. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing/is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



4022. The system of claim 4003., further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden^casing is further disposed in cement. 



4023. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing ryiaterial is disposed at a junction of the overburden 
casing and the opening. 
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4024. The system of claim 4003. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



4025. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in aiv overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



4026. The svstem of claim 4003, wherein the heatea section of the formation is 
substantially pyrolyzed. 



4027. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to be disposed within an opening in 

the formation, wherein at least the one elongated member is further configurable to 

provide heat to at least a portion of the formation during use; 

a conduit configurable to be disposed within the opening, wherein the conduit is 

further configurable to provide an oxidizing fluid from the oxidizing fluid source to the 

opening during use, and wherein the system is configurable to allow the oxidizing fluid to 

substantially inhibit carbon deposition on or proximate to at least the one elongated 

member during use; and / 

wherein the system is further configurable to allow heat to transfer from at least 

the one elongated member to a section of the formation during use. 



4028. The system of claim 4027, ^herein at least the one elongated member comprises 
stainless steel. 
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4029. The system of claim 402 7, wherein at least the one elongated member is further 
configurable to generate heat during application of an electrical current to at least the one 
eloneated member. / 

' / 

4030. The system of claim 4027, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configurable to support at least the one 
elongated member. / 

403 1 . The system of claim 4027, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configurable to support at least the one 
elongated member, and wherein the conduit comprises openings. 

§ ■ 

4032. The system of claim 4027, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein/the centralizer is configurable to 
electrically isolate at least the one elongated member from the conduit. 

4033. The system of claim 4027, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configurable to 
maintain a location of at least the one elongated member on the conduit. 

4034. The system of claim 4027, wherein the opening comprises a diameter of at least 
approximately 5 cm. / 

4035. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low 
resistance conductor configurable to generate substantially no heat. 

4036. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a rubber 
insulated conductor. / 
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4037. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 

4038. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 



4039. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 



4040. The system of claim 4027, wherein ^fleast the one elongated member is arranged 
in a series electrical configuration. 



4041. The system of claim 4027, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. / 



4042. The system of claim 4027, Mierein at least the one elongated member is 
configurable to generate radiant fyeat of approximately 650 W/m to approximately 1650 
W/m during use. 



4043. The system of claim 4u27, further comprising a perforated tube disposed in the 
opening external to at least me one elongated member, wherein the perforated tube is 
configurable to remove vapor from the opening to control a pressure in the opening 
during use. 



4044. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein tl/e overburden casing is disposed in an overburden of the 
formation. 
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4045. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steed. 



4046. The system of claim 4027, further comprising an cfverburden casing coupled to 
the opening, wherein the overburden casing is disposed/in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



4047. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



4048. The system of claim 4027, furthe/ comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing materia/ is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



4049. The system of claim 4027yfurther comprising an overburden casing coupled to 
the opening, wherein the overbuyden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein trie packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



4050. The system of claim /4027, wherein the heated section of the formation is 
substantially pyrolyzed. 



405 1. An in situ method lor heating a hydrocarbon containing formation, comprising: 

applying an electrical current to at least one elongated member to provide heat to 
at least a portion of the foimation, wherein at least the one elongated member is disposed 
within an opening in the formation; 
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providing an oxidizing fluid to at least the one elongated member to substantially 
inhibit carbon deposition on or proximate to at least the one elongated member; and 

* 

allowing heat to transfer from at least the one elonga^i member to a section of 
the formation. / 



4052. The method of claim 405 1 , wherein at least the one/elongated member comprises 
a metal strip. 




4053. The method of claim 4051, wherein at least the one elongated member comprises 
a metal rod. 



4054. The method of claim 405 L wherein at l9ast the one elongated member comprises 
stainless steel. 



4055. The method of claim 405 1 , further .comprising supporting at least the one 
elongated member on a center support member. 



4056. The method of claim 405 1 , furiher comprising supporting at least the one 
elongated member on a center support member, wherein the center support member 
comprises a tube. 



4057. The method of claim 405 I, further comprising electrically isolating at least the 
one elongated member with a cq^tralizer. 



4058. The method of claim 405 1 , further comprising laterally spacing at least the one 
elongated member with a centralizes 



4059. The method of claim/405 1, further. comprising electrically coupling at least the 
one elongated member in a series configuration. 
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4060. The method of claim 405 1, further comprising electrically coupling at least the 
one elongated member in a parallel configuration. 



4061 . The method of claim 405 1, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 



4062. The method of claim 405 1. further comprising determining a temperature 
distribution in at least the one elongated member using an electromagnetic signal 
provided to at least the one elongated member. 



4063. The method of claim 4051, further comprising monitoring the applied electrical 
current. 



4064. The method of claim 405 1 , further comprising monitoring a voltage applied to at 
least the one elongated member. 



4065. The method of claim 405 L further comprising monitoring a temperature in at 
least the one elongated member with at lease one thermocouple. 



4066. The method of claim 405 1, furthey comprising supporting at least the one 
elongated member on a center support member, wherein the center support member 



comprises openings, wherein providing^the oxidizing fluid to at least the one elongated 
member comprises flowing the oxidizijng fluid through the openings in the center support 
member. 



4067. The method of claim 405 L wherein providing the oxidizing fluid to at least the 
one elongated member comprises flowing the oxidizing fluid through orifices in a tube 
disposed in the opening proximate to at least the one elongated member. 
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4068. The method of claim 405 1 ? further comprising electrically coupling a lead-in 
conductor to at least the one elongated member, wherein the lead-in conductor comprises 
a low resistance conductor configured to generate substantially no heat. 



4069. The method of claim 405 1 , further comprising electrically doupling a lead-in 
conductor to at least the one elongated member using a cold pin transition conductor. 



4070. The method of claim 405 1. further comprising electrically coupling a lead-in 
conductor to at least the one elongated member using a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. 



4071 . The method of claim 405 1, further comprisingycoupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



4072. The method of claim 405 1, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing comprises steel. 



4073. The method of claim 405 1, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in cement. 



4074. The method of claim 405 1 , further comprising coupling an overburden casing to 
the opening, wherein a packing materia^ is disposed at a junction of the overburden 
casing and the opening. 



4075. The method of claim 4051, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 



casing and the opening, and wherein the method further comprises inhibiting a flow of 
fluid between the opening and the overburden casing with the packing material. 
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4076. The method of claim 405 1 , further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 



4077. An in situ method for heating a hydrocarbon containing formation, comprising: 
oxidizing a fuel fluid in a heater; 

providing at least a portion of the oxidized fuel fluid into a cqnduit disposed in an 
opening of the formation; 

allowing heat to transfer from the oxidized fuel fluid to a^ection of the formation; 

and 

allowing additional heat to transfer from an electric heater disposed in the opening 
to the section of the formation, wherein heat is allowed to jfransfer substantially uniformly 
along a length of the opening. 



4078. The method of claim 4077, wherein providing at least the portion of the oxidized 
fuel fluid into the opening comprises flowing the 9xidized fuel fluid through a perforated 
conduit disposed in the opening. 



4079. The method of claim 4077, wherein^providing at least the portion of the oxidized 
fuel fluid into the opening comprises flowing the oxidized fuel fluid through a perforated 
conduit disposed in the opening, the met^d further comprising removing an exhaust 
fluid through the opening. 



4080. The method of claim 4077, further comprising initiating oxidation of the fuel fluid 
in the heater with a flame. 



4081 . The method of claim 40/7, further comprising removing the oxidized fuel fluid 
through the conduit. 



4082. The method of claim'4077, further comprising removing the oxidized fuel fluid 
through the conduit and providing the removed oxidized fuel fluid to at least one 
additional heater disposed/in the formation. 
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4083. The method of claim 4077, wherein the conduit comprises an insulator disposed 
on a surface of the conduit, the method further comprising tapering a thickness of the 
insulator such that heat is allowed to transfer substantially uniformly along a length of the 
conduit. 



4084. The method of claim 4077, wherein the elec/ric heater is an insulated conductor. 



4085. The method of claim 4077, wherein the ^lectric heater is a conductor disposed in 
the conduit. 



member. 




4086. The method of claim 4077, wherein/the electric heater is an elongated conductive 

\ 



4087. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises a coal containing formation. 



4088. The method of claim 4077,Avherein the hydrocarbon containing formation 
comprises an oil shale containing /formation. 



4089. The method of claim 40?77, wherein the hydrocarbon containing formation 
comprises a heavy oil and/or tar containing permeable formation. 



4090. The method of claim A077, wherein the hydrocarbon containing formation 
comprises a heavy oil and/on tar containing impermeable formation. 



4091 . A system configured to heat a hydrocarbon containing formation, comprising: 

one or more heat sources disposed within one or more open wellbores in the 
formation, wherein the one or more heat sources are configured to provide heat to at least 



a portion of the formation 



during use; and 
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wherein the system is configured to allow heat to transfer from the one or more 
heat sources to a selected section of the formation during use. 



4092. The system of claim 4091, wherein the one or more heay sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 
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4093. The system of claim 4091. wherein the one or mo/e heat sources comprise 
electrical heaters. 



4094. The system of claim 4091, wherein the one 9T more heat sources comprise surface 
burners. 



4095. The system of claim 4091 , wherein theybne or more heat sources comprise 
flameless distributed combustors. 



4096. The system of claim 4091 , wherein the one or more heat sources comprise natural 
distributed combustors. 



4097. The system of claim 4091, wherein the one or more open wellbores comprise a 
diameter of at least approximately 5 cm. 



25 



4098. The system of claim 409 1 ,/further comprising an overburden casing coupled to at 
least one of the one or more opery wellbores, wherein the overburden casing is disposed in 
an overburden of the formation.. 



30 



4099. The system of claim 4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, and wherein the overburden casing comprises steel. 
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4100. The system of claim 4091. further comprising an overburden casing coupled to at 
least one of the one or more open wellbores. wherein the overburden casing is disposed in 
an overburden of the formation, and wherein the overburden casing is further disposed in 
cement. 



4101. The system of claim 4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores. wherein the overburden casing is disposed in 
an overburden of the formation, and wherein a packing material is disposed at a junction 
of the overburden casing and the at least one of the one or more open wellbores. 



4102. The system of claim 4091. further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, wherein a packmg material is disposed at a junction of 
the overburden casing and the at least one of the one or more open wellbores. and 
wherein the packing material is configured to substantially inhibit a flow of fluid between 
at least one of the one or more open wellbores and the overburden casing during use. 



4103. The system of claim 4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, wherein a packing material is disposed at a junction of 
the overburden casing and the at lea^t one of the one or more open wellbores, and 
wherein the packing material comprises cement. 



4104. The system of claim 4091. wherein the system is further configured to transfer 
heat such that the transferred l/eat can pyrolyze at least some hydrocarbons in the selected 
section. 



4105. The system of claim 4091, further comprising a valve coupled to at least one of 
the one or more heat sources configured to control pressure within at least a majority of 
the selected section of the^ formation. 
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4 1 06. The system of claim 409 1 , further comprising a valve coupled to a production 
well configured to control a pressure within at least/a majority of the selected section of 
the formation. 



4107. A method of treating a hydrocarboi/containing formation in situ, comprising: 
providing heat from one or morelieat sources to at least one portion of the 

formation, wherein the one or more he/t sources are disposed within one or more open 

wellbores in the formation; 

allowing the heat to transfe/ from the one or more heat sources to a selected 

section of the formation; and 

producing a mixture from the formation. 



4108. The method of claim 4107, wherein the one or more heat sources comprise at 
least two heat sources, and/ wherein superposition of heat from at least the two heat 
sources pyrolyzes at leasl/some hydrocarbons within the selected section of the 
formation. 



4109. The method oficlaim 4107, wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range with a lower pyrolysis temperature of about 250 °C and an upper pyrolysis 
temperature of about/400 °C. 



4110. The method/of claim 4107, wherein the one or more heat sources comprise 
electrical heaters. 



4111. The methid of claim 4107, wherein the one or more heat sources comprise 
surface burners. 



4112. The method of claim 4107, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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4113. The method of claim 4107, wherein the one or more heat sources comprise natural 
distributed combustors. * A 

4114. The method of claim 4107, wherein the one or more hesft sources are suspended 
within the one or more open wellbores. / 

4115. The method of claim 4107, wherein a tube is disposed in at least one of the one or 
more open wellbores proximate to heat source, the method further comprising flowing a 
substantially constant amount a fluid into at least one of the one or more open wellbores 
through critical flow orifices in the tube. / 

4116. The method of claim 4107, wherein aperforated tube is disposed in at least one of 
the one or more open wellbores proximate to the heat source, the method further 
comprising flowing a corrosion inhibiting/fluid into at least one of the open wellbores 
through the perforated tube. / 

4117. The method of claim 4107, fu/ther comprising coupling an overburden casing to 
at least one of the one or more open/wellbores, wherein the overburden casing is disposed 
in an overburden of the formation./ 

4118. The method of claim 4107, further comprising coupling an overburden casing to 
at least one of the one or more .open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation, and wherein the overburden casing comprise steel. 



4119. The method of claim 4107, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation, and wherein the overburden casing is further disposed 
in cement. / 
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4120. The method of claim 4107, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores. wherein the overburden casing is disposed 
in an overburden of the formation, and wherein a packing material is disposed at a 
junction of the overburden casing and the at least one of the one or more open wellbores. 



4121. The method of claim 4107, further comprising coupling^an overburden casing to 
at least one of the one or more open wellbores. wherein the oVerburden casing is disposed 
in an overburden of the formation, and wherein the method/further comprises inhibiting a 
flow of fluid between the at least one of the one or more/Open wellbores and the 
10 overburden casing with a packing material. 



4122. The method of claim 4107. further comprising heating at least the portion of the 
formation to substantially pyrolyze at least somp of the carbon within the formation. 



15 4123. The method of claim 4107, further comprising controlling a pressure and a 

temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



20 4124. The method of claim 4107, further comprising controlling a pressure with the 
wellbore. 



4125. The method of claim 41 07, further comprising controlling a pressure within at 
least a majority of the selected section of the formation with a valve coupled to at least 
25 one of the one or more heat sources. 



4126. The method of claimf4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation with a valve coupled to a 
production well located in the formation. 



30 
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4127. The method of claim 4107, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C p^r day during 

* 

pyrolysis. 



4128. The method of claim 4107, wherein providing heat fvpm the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon^ containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity(C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to/he volume is equal to or less than Pwr. 
wherein Pwr is calculated by the equation: 
Pwr = /z*F*C v *p5 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, ps is formation bulk density ,/and wherein the heating rate is less than about 10 

°C/day. 



4129. The method of claim 4107/wherein allowing the heat to transfer from the one or 
more heat sources to the selected/section comprises transferring heat substantially by 
conduction. 



4130. The method of clairtY4107, wherein providing heat from the one or more heat 
sources comprises heating/ihe selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



4131. The method of£laim 4107, wherein the produced mixture comprises condensable 
hydrocarbons havingian API gravity of at least about 25°. 



41 32. The methoa of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, amy wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 
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4133. The method of claim 4107, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of etherie to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to abou/0.15. 



4134. The method of claim 4107, wherein the produced' mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % b/ weight to about 15 % by weight 

i 

of the non-condensable hydrocarbons are olefins. 



4135. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 



basis, of the condensable hydrocarbons is nitro 



/en. 



4136. The method of claim 4107. whereinthe produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



4137. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % b^weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



4138. The method of claim 410^7, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less /than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



4139. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 
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4 1 40. The method of claim .4 1 07, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than, two rings. 



4141 . The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by yeight of the condensable 
hydrocarbons are asphaltenes. 



4142. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weigh/ to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4143. The method of claim 4107, whereinAhe produced mixture comprises a non- 
condensable component, wherein the non-jcondensable component comprises hydrogen, 
and wherein the hydrogen is greater than/about 10 % by volume of the non-condensable 
component and wherein the hydrogen less than about 80 % by volume of the non- 
condensable component. 



4144. The method of claim 4107, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.0} % by weight of the produced mixture is ammonia. 



4145. The method of claim 4107, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is useo to produce fertilizer. 



4146. The method of claim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation. 



4147. The method of claim 4107, further comprising controlling a pressure within at 
least a majority of the sele/ted section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 
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4148. The method of claim 4107, further comprising controlling formation conditions 
such that the produced mixture comprises a partial/pressure of H 2 within the mixture 
greater than about 0.5 bar. 



4149. The method of claim 4148, wherein tl/e partial pressure of H2 is measured when 
the mixture is at a production well. 



4150. The method of claim 4107, wherein controlling formation conditions comprises 



recirculating a portion of hydrogen from the mixture into the formation. 



1 



4151. The method of claim 4107, further comprising altering a pressure within the 
formation to inhibit production of /lydrocarbons from the formation having carbon 
numbers greater than about 25. 



4152. The method of claim 4/107, further comprising: 

providing hydrogen (^2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 



4153. The method of claim 4107, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensaqle hydrocarbons with at least a portion of the produced hydrogen. 



4154. The method of claim 4 1 07, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 



4155. The method of 
substantially uniforml 



claim 4107, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section. 
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4156. The method of claim 4107, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assav. / 

4157. The method of claim 4107, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at feast about 7 heat sources are disposed in 
the formation for the production well. / 

4158. The method of claim 4107, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

4159. The method of claim 4107, further comprising providing heat from three or more 
heat sources to at least a portion of /he formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to/form a repetitive pattern of units. 

4160. The method of claim 4107, further comprising separating the produced mixture 
into a gas stream and a liquid stream. 

4161 . The method of claim 4107, further comprising separating the produced mixture 
into a gas stream and a liquid stream and separating the liquid stream into an aqueous 
stream and a non-aqueous stream. 

4162. The method of/claim 4107, wherein the produced mixture comprises H2S, the 
method further comprising separating a portion of the H2S from non-condensable 
hydrocarbons. 

V 

867 Conley. Rose & Tayon, P.C. 



4163. The method of claim 4107, wherein the produced mixture comprises C(X the 
method further comprising separating a portion of the CCb from i)6n-condensable 
hydrocarbons. 



4164. The method of claim 4107, wherein the mixture is produced from a production 
well, wherein the heating is controlled such that the mixture can be produced from the 
formation as a vapor. 



4165. The method of claim 4107, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 



4166. The method of claim 4107, wherein thje mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the formation adjacent to the wellbore/ and further comprising heating the formation 
with the heater element to produce the mi/ture. wherein the mixture comprises a large 
non-condensable hydrocarbon gas comp/nent and H2. 



4167. The method of claim 4107, wirerein the selected section is heated to a minimum 
pyrolysis temperature of about 270 



4168. The method of claim 4107( further comprising maintaining the pressure within the 
formation above about 2.0 bar absolute to inhibit production of fluids having carbon 
numbers above 25. 



4169. The method of claim^l07, further comprising controlling pressure within the 
formation in a range from about atmospheric pressure to about 100 bar, as measured at a 
wellhead of a production v/ell. to control an amount of condensable hydrocarbons within 

/ 

the produced mixture, wherein the pressure is reduced to increase production of 
condensable hydrocarbons, and wherein the pressure is increased to increase production 
of non-condensable hydrocarbons. 
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4170. The method of claim 4107, further comprising controlling,pressure within the 
formation in a range from about atmospheric pressure to about 100 bar, as measured at a 
wellhead of a production well, to control an API gravity of condensable hydrocarbons 
within the produced mixture, wherein the pressure is reduced to decrease the API gravity, 
and wherein the pressure is increased to reduce the API grayity. 



4171. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

an olefin content of less than about 10% by w&ight; and 

an average carbon number less than about 3p. 

AMI. The mixture of claim 4171, further comprising an average carbon number less 
than about 30. 



4173. The mixture of claim 4171, further comprising an average carbon number less 
than about 25. 



4 1 74. The mixture of claim 4171, further comprising: 

non-condensable hydrocarbons^comprising hydrocarbons having carbon numbers 
of less than 5; and 

wherein a weight ratio of the hydrocarbons having carbon numbers from 2 

/ 

through 4, to methane, in the mixture is greater than approximately 1 . 



4175. The mixture of claim 41/71, further comprising condensable hydrocarbons, 

J 

wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons i&nitrogen, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen, and wherein 
less than about 1 % by weight, when calculated on an atomic basis, of the condensable 
hydrocarbons is sulfur. 
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4 1 76. The mixture of claim 4171, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammoniay 

4177. The mixture of claim 4171, further comprising condensable hydrocarbons, 
wherein an olefin content of the condensable hydrocarbons is greater than about 0.1 % by 
weight of the condensable hydrocarbons, and whereinythe olefin content of the 
condensable hydrocarbons is less than about 1 5 % by weight of the condensable 
hydrocarbons. 



4178. The mixture of claim 4171, further comprising condensable hydrocarbons, 
wherein less than about 15 % by weight of theycondensable hydrocarbons have a carbon 
number greater than about 25. 



4179. The condensable hydrocarbons of elaim 4178, wherein less than about 1 % by 
weight, when calculated on an atomic basis, of the condensable hydrocarbons is nitrogen, 
wherein less than about 1 % by weight/when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen,yand wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the/condensable hydrocarbons is sulfur. 



41 80. The mixture of claim 41 71, further comprising condensable hydrocarbons, 
wherein greater than about 20 %/by weight of the condensable hydrocarbons are aromatic 
compounds. 



4181. The mixture of clainy4 171, further comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than about 5, wherein a weight ratio of the hydrocarbons having carbon number 
from 2 through 4, to methdne, in the mixture is greater than approximately 1 ; 

wherein the non-condensable hydrocarbons further comprise H2, wherein greater 
than about 15 % by weight of the non-condensable hydrocarbons comprises H2; and 



condensable hyd 



xicarbons, comprising: 
V 
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oxygenated hydrocarbons, wherein greater than abouj: 1.5 % by weight of 

the condensable hvdrocarbons comprises oxygenated hydrocarbons; and 

// 

aromatic compounds, wherein greater than about 2p % by weight of the 
condensable hydrocarbons comprises aromatic compounds. 



4182. The mixture of claim 4171, further comprising: 

condensable hydrocarbons, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
about 25; 

wherein the condensable hydrocarbons further' comprise: 

oxygenated hydrocarbons, wherein greater than about 5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; and 

aromatic compounds, wherein greater than about 30 % by weight of the 
condensable hydrocarbons comprises aromatic/compounds; and 

non-condensable hydrocarbons comprising H2, wherein greater than about 15 % 
by weight of the non-condensable hydrocarbons comprises H2. 



4183. The mixture of claim 4171, further comprising a condensable mixture, 
comprising: 

olefins, wherein about 0.1 % by weight to about 15 % by weight of the 
condensable mixture comprises olefit/s; and 

asphaltenes, wherein less th^n about 0.1 % by weight of the condensable mixture 
comprises asphaltenes. 



4184. The condensable mixture of claim 4183, further comprising, oxygenated 
hydrocarbons, wherein less than about 15 % by weight of the condensable mixture 
comprises oxygenated hydroc/rbons; 



4185. The mixture of clainj 4171, further comprising a condensable mixture, 
comprising: 
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olefins, wherein about 0.1 % by weight to about 2 % by yveight of the 
condensable mixture comprises olefins; and 

multi-ring aromatics, wherein less than about 2 % by Weight of the condensable 
mixture comprises multi-ring aromatics with more than two /ings. 



4186. The condensable mixture of claim 41 84, further comprising oxygenated 
hydrocarbons, wherein greater than about 25 % by weight of the condensable mixture 
comprises oxygenated hydrocarbons. 



4187. The mixture of claim 4171, further composing: 

non-condensable hydrocarbons, wherein the non-condensable hydrocarbons 
comprise H2, wherein greater than about 10 by weight of the non-condensable 
hydrocarbons comprises H2; 

ammonia, wherein greater than abeJut 0.5 % by weight of the mixture comprises 
ammonia; and 

hydrocarbons, wherein a weight ratio of hydrocarbons having greater than about 2 
carbon atoms, to methane, is greater tfian about 0.4. 



4188. A mixture produced from p portion of a hydrocarbon containing formation, the 
mixture, comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5; and 

wherein a weight rati6 of the hydrocarbons having carbon numbers from 2 
through 4, to methane, in the mixture is greater than approximately 1 . 



4189. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein about 0.1 % by/ weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



4190. The mixture jf claim 4175, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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4191 . The mixture of claim 41 75, further comprising condensable/hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. / 



4192. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated oi/an atomic basis, of the 
condensable hydrocarbons is oxygen. 



4193. The mixture of claim 4175, further comprising condensable hydrocarbons, 

. / 

wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
comprise oxygen containing compounds, and wherein the oxygen containing compounds 
comprise phenols. 



4194. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, whei/calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 



4195. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 



41 96. The mixture of claim 41 75, further comprising condensable hydrocarbons, 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than tw/ rings. 



4197. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 0.3 %/by weight of the condensable hydrocarbons are 
asphaltenes. 
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4198. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
comprise cycloalkanes. 



4199. The mixture of claim 4175, wherein the non-condensable hydrocarbons further 
comprises hydrogen, wherein the hydrogen is greater than about 10 % by volume of the 
non-condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. 



4200. The mixture of claim 4175, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



4201 . The mixture of claim 4175, further comprising ammonia, wherein the ammonia is 
used to produce fertilizer. 



4202. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 15 weight °/J of the condensable hydrocarbons have a carbon 
number greater than approximately/25. 



4203. The mixture of claim 4176, further comprising condensable hydrocarbons, 
wherein the condensable hydrocarbons comprise olefins, and wherein about 0.1 % to 
about 5 % by weight of the condensable hydrocarbons comprises olefins. 



4204. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein the condensable ^ydrocarbons comprises olefins, and wherein about 0.1 % to 
about 2.5 % by weight of the condensable hydrocarbons comprises olefins. 



4205. The mixture oyclaim 4175, further comprising condensable hydrocarbons, 
wherein the condensable hydrocarbons comprise oxygenated hydrocarbons, and wherein 
greater than about 5fVo by weight of the condensable hydrocarbons comprises oxygenated 
hydrocarbons. 
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4206. The mixture of claim 4175, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 

j 

4207. The mixture of claim 4175, further comprising ndn-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise HS, and wherein greater than about 
15 % by weight of the non-condensable hydrocarbon/ comprises H2. 



4208. The mixture of claim 4175, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 



4209. A mixture produced from a portion pf a hydrocarbon containing formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methane, is greater thaiyapproximately 1 ; and 

condensable hydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by weight of the cqndensable component comprises oxygenated 
hydrocarbons. 



4210. The mixture of claim 4209, wherein about 0.1 % by weight to about 15 % by 
weight of the condensable hydrocarbons are olefins. 



421 1. The mixture of claim 4209, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



4212. The mixture of/claim 4209, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is nitrogen. 
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4213. The mixture of claim 4209, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen. 



4214. The mixture of claim 4209, wherein less than^about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is sulfur. 



4215. The mixture of claim 4209, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds oomprise phenols. 



4216. The mixture of claim 4209, wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic^ompounds. 



42 1 7. The mixture of claim 4209, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



42 1 8. The mixture of claim 4209, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 



4219. The mixture of claim 4209, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes. 



4220. The mixture of claim 4209, wherein the non-condensable hydrocarbons comprises 
hydrogen, wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 



422 1 . The mixture^of claim 4209, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



V 
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4222. The mixture of claim 4209, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



4223. The mixture of claim 4209, wherein less than abotAt 5 weight % of the 
condensable hydrocarbons in the mixture have a carbon pumber greater than 
approximately 25. 



4224. The mixture of claim 4209, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0. 1 % to aboyt 5 % by weight of the condensable 
hydrocarbons comprises olefins. 



4225. The mixture of claim 4209, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % tp about 2.5 % by weight of the condensable 
hydrocarbons comprises olefins. 



4226. The mixture of claim 4209, wherein the non-condensable hydrocarbons further 
comprise H2, wherein greater than about 5 % by weight of the mixture comprises H 2 . 



4227. The mixture of claim 4209, Wherein the non-condensable hydrocarbons further 
comprise H2, wherein greater than about 15 % by weight of the mixture comprises H2. 



4228. The mixture of claim 420$, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 



4229. A mixture produced f/om a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methane, is/greater than approximately 1 ; 

condensable hydrocarbons; 
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wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons comprises nitrogen; 

* 

wherein less than about 1 % by weight, when calculated on an atomic basis, of the 



condensable hydrocarbons comprises oxygen; and 

wherein less than about 1 % by weight, when calou 
condensable hydrocarbons comprises sulfur. 



ated on an atomic basis, of the 



4230. The mixture of claim 4229, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



423 1 . The mixture of claim 4229, wherein less' than about 5 weight % of the 
condensable hydrocarbons have a carbon number greater than approximately 25. 



4232. The mixture of claim 4229, wherein the condensable hydrocarbons comprise 
olefins, and wherein about 0.1 % by weight to about 15 % by weight of the condensable 
hydrocarbons are olefins. 



4233. The mixture of claim 4229, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



4234. The mixture of claim 4229, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4235. The mixture of claim 4229, wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



4236. The mixture of claim 4229, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 
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4237. The mixture of claim 4229, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 



4238. The mixture of claim 4229, wherein about 5 % ^Jbylweight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes. 



4239. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprises 
hydrogen, and wherein the hydrogen is greater than/about 10 % by volume of the non- 
condensable hydrocarbons and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 



4240. The mixture of claim 4229, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 



4241 . The mixture of claim 4229, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 



4242. The mixture of claim 4229, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 5 % by weight of the 
condensable component comprises oxygenated hydrocarbons. 



4243. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprise 
H2, and wherein greater than jibout 5 % by weight of the non-condensable hydrocarbons 
comprises H2. 



4244. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprise 
H2, and wherein greate^/han about 15 % by weight of the mixture comprises H2. 

4245. The mixture of claim 4229, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater, than about 0.3. 
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4246. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: j 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methane, is greater than approximately 1 ; 

ammonia, wherein greater than about 0.5 % by^eight of the mixture comprises 
ammonia; and 

condensable hydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by weight of the condensable hydrocarbons comprises oxygenated 
hydrocarbons. 

4247. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 %/>y weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



4248. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges ftlm about 0.001 to about 0.15. 



4249. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein/less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 



4250. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 



425 1 . The mixture of claim 4246, wherein the condensable hydrocarbons further 

I 

comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the conl^ensable hydrocarbons is sulfur. 
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4252. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenois. 



4253. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise aromatic compounds, and wherein greater tjian about 20 % by weight of the 
condensable hydrocarbons are aromatic compound: 



4254. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise multi-aromatic rings, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-/ing aromatics with more than two rings. 



4255. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein lesythan about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



4256. The mixture of claim 4246( wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4257. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise hydrogen, wherein the hydrogen is greater than about 10 % by volume of the 
non-condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. 

4258. The mixture oi claim 4246, wherein the produced mixture further comprises 
ammonia, and wherqin greater than about 0.05 % by weight of the produced mixture is 
ammonia. 
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4259. The mixture of claim 4246, wherein the produced mixture further comprises 
ammonia, and wherein the ammonia is used to produce fertilizer. 

4260. The mixture of claim 4246, wherein the condensable hydrocarbons comprise 
hydrocarbons having a carbon number of greater tharf approximately 25, and wherein less 
than about 15 weight % of the hydrocarbons in the/mixture have a carbon number greater 
than approximately 25. / - - 

4261 . The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise H2, and wherein greater than aboiat 5 % by weight of the mixture comprises H2. 

4262. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise H2, and wherein greater thaii about 15 % by weight of the mixture comprises 
H 2 . / 

4263. The mixture of claim 424o, wherein the non-condensable hydrocarbons further 
comprise hydrocarbons havingycarbon numbers of greater than 2, wherein a weight ratio 
of hydrocarbons having carbdn numbers greater than 2, to methane, is greater than about 
0.3. / 

4264. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: / 

non-condensatne hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methane, is greater than approximately 1 ; and 

condensable hydrocarbons comprising olefins, wherein less than about 10 % by 
weight of the condensable hydrocarbons comprises olefins. 

4265. The mixture of claim 4264, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, and wherein a molar ratio of ethene to ethane in the non- 
condensable/hydrocarbons ranges from about 0.001 to about 0.15. 
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4266. The mixture of claim 4264, wherein the condensable^hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 



4267. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 %my weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is/oxygen. 



4268. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 



4269. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4270. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise aromatic compounds/ and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



4271 . The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



4272. The mixture 0/ claim 4264, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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4273. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

4274. The mixture of claim 4264, wherein the nonVondensable hydrocarbons further 
comprise hydrogen, and wherein the hydrogen is greater than about 10 % by volume of 
the non-condensable hydrocarbons and wherein tile hydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. / 

4275. The mixture of claim 4264, wherein the produced mixture further comprises 
ammonia, and wherein greater than about 0/05 % by weight of the produced mixture is 
ammonia. / 

4276. The mixture of claim 4264, wherein the produced mixture further comprises 
ammonia, and wherein the ammonia isfused to produce fertilizer. 

4277. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise hydrocarbons having a carbon number of greater than approximately 25, and 
wherein less than about 1 5 % by weight of the hydrocarbons have a carbon number 
greater than approximately 25. / 

4278. The mixture of claim 4264, wherein about 0.1 % to about 5 % by weight of the 
condensable component compulses olefins. 

4279. The mixture of claimJ4264, wherein about 0. 1% to about 2 % by weight of the 
condensable component comprises olefins. 

4280. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygenated hydrocarbons, and wherein greater than about 5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 
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428 1 . The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygenated hydrocarbons, and wherein greater thaiy about 25 % by weight of 
the condensable component comprises oxygenated hydrocarbons. 



4282. The mixture of claim 4264, wherein the non-comiensable hydrocarbons further 
comprise Fb, and wherein greater than about 5 % by \yeight of the non-condensable 
hydrocarbons comprises H2. 



4283. The mixture of claim 4264, wherein the non-condensable hydrocarbons further 
comprise H2, and wherein greater than about \$% by weight of the non-condensable 
hydrocarbons comprises H2. 



4284. The mixture of claim 4264, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 



4285. A mixture produced from a pqrtion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, /wherein less than about 15 weight % of the 
condensable hydrocarbons have a/carbon number greater than 25; and 

wherein the condensable/hydrocarbons comprise oxygenated hydrocarbons, and 
wherein greater than about 5 % by weight of the condensable hydrocarbons comprises 
oxygenated hydrocarbons. 



4286. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, a/d wherein a' weight ratio of hydrocarbons having carbon 
numbers from 2 through/4, to methane, is greater than approximately 1. 



4287. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise olefins, and^wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocatbons are olefins. 
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4288. The mixture of claim 4285, further comprising Mon-condensable hydrocarbons, 
wherein a molar ratio of ethene to ethane in the non-c/ndensable hydrocarbons ranges 
from about 0.001 to about 0.15. 



4289. The mixture of claim 4285, wherein the Condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 



4290. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less thaji about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 



4291. The mixture of claim 4285/wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less/than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 



4292. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise oxygen containing/compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable Hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4293. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise aromatic compounds, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



4294. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 
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4295. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by vveight of the condensable 
hydrocarbons are asphaltenes. 



4296. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by wejght to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4297. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrogen, and wherein the 
hydrogen is greater than about 10 % by volume of the non-condensable hydrocarbons and 
wherein the hydrogen is less than about 80 fo by volume of the non-condensable 
hydrocarbons. 



4298. The mixture of claim 4285, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 



4299. The mixture of claim 4285, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 



4300. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises olefins, and wherein less thain about 10 % by weight of the condensable 
hydrocarbons comprises olefins. 



430 1 . The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises olefins, and wherein about 0.1 % to about 5 % by weight of the condensable 
hydrocarbons comprises olefins. 



4302. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises olefins, and/wherein about 0.1 % to about 2 % by weight of the condensable 
hydrocarbons comprises olefins. 
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4303. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises oxygenated hydrocarbons, and wherein greater than abfout 5 % by weight of 
the condensable hydrocarbons comprises the oxygenated hydrocarbon. 



4304. The mixture of claim 4285, further comprising non^ondensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2/wherein greater than about 5 % 
by weight of the non-condensable hydrocarbons compclses H2. 



4305. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 



wherein the non-condensable hydrocarbons comprise H2, wherein greater than about 15 
% by weight of the non-condensable hydrocarbo/s comprises H2. 



4306. The mixture of claim 4285, wherein ayweight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 



4307. A mixture produced from a portion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, whe/ein less than about 15 % by weight of the 
condensable hydrocarbons have a carb/n number greater than about 25; 

wherein less than about 1 % by weight of the condensable hydrocarbons, when 
calculated on an atomic basis, is nitcogen; 

>out 1 % bv 

V 0 / 

calculated on an atomic basis, i/ sulfur. 



wherein less than about 1 % by weight of the condensable hydrocarbons, when 
calculated on an atomic basis, is oxygen; and 

wherein less than about l'% by weight of the condensable hydrocarbons, when 



4308. The mixture of claim/4307, further comprising non-condensable hydrocarbons, 
wherein the non-condensable component comprises hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through J, to methane, is greater than approximately 1 . 
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4309. The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % by weight to about fl 5 % by weight of the 
condensable hydrocarbons are olefins. / 



43 10. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
and wherein a molar ratio of ethene to ethane in the nor^condensable hydrocarbons 
ranges from about 0.001 to about 0.15. 



43 1 1 . The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



43 12. The mixture of claim 4307, wherein/the condensable hydrocarbons further 
comprise aromatic compounds, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



43 13. The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and v/herein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



43 14. The mixture of claim 43^7, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



43 1 5. The mixture of claiijL 4307, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



889 Conlev. Rose & Tavon. P.C. 



43 16. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
and wherein the non-condensable hydrocarbons comprise hydrogen, and wherein greater 
than about 10 % by volume and less than about 80 % by voljame of the non-condensable 
component comprises hydrogen. 



43 17. The mixture of claim 4307, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture /s ammonia. 



43 1 8. The mixture of claim 4307, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 



43 19. The mixture of claim 4307, wherein tire condensable component further 
comprises olefins, and wherein about 0.1 %/o about 5 % by weight of the condensable 
component comprises olefins. 



4320. The mixture of claim 4307, wherein the condensable component further 
comprises olefins, and wherein about f. 1 % to about 2.5 % by weight of the condensable 
component comprises olefins. 

4321 . The mixture of claim 4307/ wherein the condensable hydrocarbons further 
comprise oxygenated hydrocarbons, and wherein greater than about 5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 



4322. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 



4323. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 
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4324. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein a weight ratio of compounds within the non-condensable hydrocarbons having 
greater than about 2 carbon atoms, to methane, is greater thanjabout 0.3. 



4325. A mixture produced from a portion of a hydrocarboi/ containing formation, 
comprising: 

condensable hydrocarbons, wherein less than abadt 15 % by weight of the 
condensable hydrocarbons have a carbon number greater than 20; and 

wherein the condensable hydrocarbons comprise olefins, wherein an olefin 
content of the condensable component is less than alpout 10 % by weight of the 
condensable component. 



4326. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 1 . 



4327. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 f/o by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



4328. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
and wherein a molar ratio of ethene/to ethane in the non-condensable hydrocarbons 
ranges from about 0.001 to about 0. 15. 



4329. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise nitrogen, and whereii/less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 
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4330. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

433 1. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 



4332. The mixture of claim 4325, wherein the condensable hydrocarbons, wherein about 
5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the Jxygen containing compounds comprise 
phenols. 



4333. The mixture of claim 4325, wherein tHe condensable hydrocarbons further 
comprise aromatic compounds, and wherein^reater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



4334. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises/multi-ring aromatics with more than two rings. 



4335. The mixture of claim 4325/ wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



4336. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and /vherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4337. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprises hydrogen, and wherein the 
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hydrogen is about 10 % by volume to about 80 % by volume of the non-condensable 
hydrocarbons. 



4338. The mixture of claim 4325, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia.; 




4339. The mixture of claim 4325, further comprising an)<monia, and wherein the 
ammonia is used to produce fertilizer. 



4340. The mixture of claim 4325, wherein about 0/1 % to about 5 % by weight of the 
condensable component comprises olefins. 



4341 . The mixture of claim 4325, wherein ab^ut 0.1 % to about 2 % by weight of the 
condensable component comprises olefins. 



4342. The mixture of claim 4325, wherein the condensable component further 
comprises oxygenated hydrocarbons, ancywherein greater than about 1.5 % by weight of 
the condensable component comprises dxygenated hydrocarbons. 



4343. The mixture of claim 4325, wnerein the condensable component further 
comprises oxygenated hydrocarbons, and wherein greater than about 25 % by weight of 
the condensable component composes oxygenated hydrocarbons. 



4344. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 



4345. The mixture of claim/4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 
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4346. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 0.3. 



4347. A mixture produced from a portion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, wherein less than about>5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
about 25; and / 

wherein the condensable hydrocarbons further comprise aromatic compounds, 
wherein more than about 20 % by weight of the condddsable hydrocarbons comprises 
aromatic compounds. 

4348. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 1 . 



4349. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



4350. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein a molar ratio of ethene to ethane/in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 



4351. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less man about I % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 
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4352. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 



4353. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, )vhen calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 



4354. The mixture of claim 4347, wherein the condeiisable hydrocarbons further 
comprise oxygen containing compounds, wherein abcmt 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comp/ise phenols. 



4355. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein/less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



4356. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein le^s than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



4357. The mixture of claim 4347, wherein the condensable hydrocarbons comprise 
cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4358. The mixture of claim' 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrogen, and wherein the 
hydrogen is greater than apout 10 % by volume and less than about 80 % by volume of 
the non-condensable hydrocarbons. 
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4359. The mixture of claim 4347, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 



4360. The mixture of claim 4347, further comprising ammoij/a, and wherein the 
ammonia is used to produce fertilizer. 



4361 . The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % to about 5/% by weight of the condensable 
hydrocarbons comprises olefins. 



4362. The mixture of claim 4347, wherein the/condensable hydrocarbons further 
comprises olefins, and wherein about 0.1 % tp about 2 % by weight of the condensable 
hydrocarbons comprises olefins. 



4363. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprises multi-ring aromatic compounds, and wherein less than about 2 % by weight of 
the condensable hydrocarbons compr/ses multi-ring aromatic compounds. 



4364. The mixture of claim 4347( wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wnerein greater than about 1.5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 



4365. The mixture of clairt/ 4347, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 25 % by weight of the 
condensable component comprises oxygenated hydrocarbons. 



4366. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of theaion-condensable hydrocarbons comprises H2. 
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4367. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H 2 , and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 



4368. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprises hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 0.3. 



4369. A mixture produced from a portion of a hydrocarjoon containing formation, 
comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than about 5, wherein a weight ratio of the hydrocarbons having carbon number 
from 2 through 4, to methane, in the mixture is greater than approximately 1 ; 

wherein the non-condensable hydrocarbons further comprise H2, wherein greater 
than about 15 % by weight of the non-conden/able hydrocarbons comprises H2; and 
condensable hydrocarbons, comprising: 

oxygenated hydrocarbons, wherein greater than about 1 .5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; 

olefins, wherein less thap about 10 % by weight of the condensable 
hydrocarbons comprises olefins; and 

aromatic compounds/ wherein greater than about 20 % by weight of the 
condensable hydrocarbons comprises aromatic compounds. 



4370. The mixture of claim 43©9, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, anti wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



4371 . The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 
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4372. The mixture of claim 4369, wherein the condensable hydrocarbons further 

* 

comprise oxygen, and wherein less than about 1 % by weighty when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 



4373. The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfw. 



4374. The mixture of claim 4369, wherein the ccmdensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4375. The mixture of claim 4369, wherein the condensable hydrocarbons comprise 
multi-ring aromatics, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



4376. The mixture of claim 4369, ywherein the condensable hydrocarbons comprise 
asphaltenes, and wherein less thai/about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



4377. The mixture of clainyf369, wherein the condensable hydrocarbons comprise 
cycloalkanes, and wherein ajsout 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons/are cycloalkanes. 



4378. The mixture of claim 4369, wherein the non-condensable hydrocarbons further 
comprises hydrogen, ana wherein greater than about 10 % by volume and less than about 
80 % by volume of ther non-condensable hydrocarbons. 
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4379. The mixture of claim 4369, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4380. The mixture of claim 4369, further comprising ammonia/and wherein the 
ammonia is used to produce fertilizer. / 

438 1 . The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise hydrocarbons having a carbon number of greater than approximately 25, 
wherein less than about 15 % by weight of the hydrocarbons have a carbon number 
greater than approximately 25. / 

4382. The mixture of claim 4369, wherein about Q.y% to about 5 % by weight of the 
condensable hydrocarbons comprises olefins. / 

4383. The mixture of claim 4369, wherein about 0.1 % to about 2 % by weight of the 
condensable hydrocarbons comprises olefins. / 

4384. The mixture of claim 4369, wherein-greater than about 25 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

4385. The mixture of claim 4369, wherein the mixture comprises hydrocarbons having 
greater than about 2 carbon atoms, and/vherein the weight ratio of hydrocarbons having 
greater than about 2 carbon atoms to methane is greater than about 0.3. 



4386. A mixture produced from a /portion of a hydrocarbon containing formation, 
comprising: I 

condensable hydrocarbons, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
about 25; / 

wherein the condensable hydrocarbons further comprise: 




v 
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oxygenated hydrocarbons, wherein greater than about 5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; 

olefins, wherein less than about 10 % by weight of the condensable 
hydrocarbons comprises olefins; and 

aromatic compounds, wherein greater than abpiit 30 % by weight of the 
condensable hydrocarbons comprises aromatic compounds; alnd 

non-condensable hydrocarbons comprising H2, wherein greater than about 15 % 
by weight of the non-condensable hydrocarbons comprises H2. 



4387. The mixture of claim 4386, wherein the non-condensable hydrocarbons further 
comprises hydrocarbons having carbon numbers of /ess than 5, and wherein a weight 
ratio of hydrocarbons having carbon numbers froiji 2 through 4, to methane, is greater 
than approximately 1 . 



4388. The mixture of claim 4386, wherein the non-condensable hydrocarbons comprise 
ethene and ethane, and wherein a molar ratio^of ethene to ethane in the non-condensable 



hydrocarbons ranges from about 0.001 to about 0.15. 



4389. The mixture of claim 4386, whyein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 



4390. The mixture of claim 43 %6j wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable^hydrocarbons is oxygen. 



4391 . The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein^less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 
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4392. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise pheqfols. 



4393. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than apout 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



4394. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than aboyt 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



4395. The mixture of claim 4386, wherein die condensable hydrocarbons comprise 
cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4396. The mixture of claim 4386, wherein greater than about 10 % by volume and less 
than about 80 % by volume of the non/condensable hydrocarbons is hydrogen. 



4397. The mixture of claim 4386, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 



4398. The mixture of claim 4386, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 



4399. The mixture of claim/4386, wherein about 0.1 % to about 5 % by weight of the 
condensable hydrocarbons comprises olefins. 



4400. The mixture of claim 4386, wherein about 0.1 % to about 2 % by weight of the 
condensable hydrocarbons comprises olefins. 
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4401 . The mixture of claim 4386, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 15 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 



4402. The mixture of claim 4386, wherein the mixture comprises hydrocarbons having 
greater than about 2 carbon atoms, and wherein the weight /atio of hydrocarbons having 
greater than about 2 carbon atoms to methane is greater than about 0.3. 

4403. A condensable mixture produced from a portio/i of a hydrocarbon containing 
formation, comprising: 

olefins, wherein about 0.1 % by weight to aJiJout 15 % by weight of the 
condensable mixture comprises olefins; 

oxygenated hydrocarbons, wherein less tMan about 15 % by weight of the 
condensable mixture comprises oxygenated hydrocarbons; and 

asphaltenes, wherein less than about 0^ % by weight of the condensable mixture 
comprises asphaltenes. 



4404. The mixture of claim 4403, wherein the condensable mixture further comprises 
hydrocarbons having a carbon number of greater than approximately 25, and wherein less 
than about 15 weight % of the hydrocaijoons in the mixture have a carbon number greater 
than approximately 25. 



4405. The mixture of claim 4403, wherein about 0.1 % by weight to about 5 % by 
weight of the condensable mixture/comprises olefins. 



4406. The mixture of claim 4403, wherein the condensable mixture further comprises 
non-condensable hydrocarbons/ wherein the non-condensable hydrocarbons comprise 
ethene and ethane, and wherein a molar ratio of ethene to ethane in the non-condensable 
hydrocarbons ranges from about 0.001 to about 0.15. 
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4407. The mixture of claim 4403, wherein the condensable mixture further comprises 
nitrogen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 

* 

of the condensable mixture is nitrogen. 



4408. The mixture of claim 4403, wherein the condensable mixture further comprises 
oxygen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 
of the condensable mixture is oxygen. 



4409. The mixture of claim 4403, wherein the condensaole mixture farther comprises 
sulfur, and wherein less than about 1 % by weight, wt^en calculated on an atomic basis, of 
the condensable mixture is sulfur. 



4410. The mixture of claim 4403, wherein the condensable mixture further comprises 
oxygen containing compounds, wherein about j % by weight to about 30 % by weight of 
the condensable mixture comprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise phenols. 



441 1. The mixture of claim 4403, wherein the condensable mixture further comprises 
aromatic compounds, and wherein great/r than about 20 % by weight of the condensable 
mixture are aromatic compounds. 



4412. The mixture of claim 4403ywherein the condensable mixture further comprises 
multi-ring aromatics, and wherein/less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



4413. The mixture of claim 4403, wherein the condensable mixture further comprises 
cycloalkanes, and wherein a^out 5 % by weight to about 30 % by weight of the 
condensable mixture are cycloalkanes. 



4414. The mixture of claim 4403, wherein the condensable mixture comprises non- 
condensable hydrocarbons, and wherein the non-condensable hydrocarbons comprise 
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hydrogen, and wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 



4415. The mixture of claim 4403, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 



4416. The mixture of claim 4403, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 



4417. The mixture of claim 4403, wherein about 0.1 % by weight to about 2 % by 
weight of the condensable mixture comprises olefins. 



4418. A condensable mixture produced from a portion of a hydrocarbon containing 
formation, comprising: 

olefins, wherein about 0.1 % by weight to about 2 % by weight of the 
condensable mixture comprises olefins; 

multi-ring aromatics, wherein less than about 2 % by weight of the condensable 
mixture comprises multi-ring aromatics with more than two rings; and 

oxygenated hydrocarbons, wherein greater than about 25 % by weight of the 
condensable mixture comprises/oxygenated hydrocarbons. 



4419. The mixture of claim 4418, further comprising hydrocarbons having a carbon 
number of greater than approximately 25, wherein less than about 5 weight % of the 
hydrocarbons in the mixture/have a carbon number greater than approximately 25. 



4420. The mixture of claim 4418, wherein the condensable mixture further comprises 
nitrogen, and wherein less /than about 1 % by weight, when calculated on an atomic basis, 



of the condensable hydroc 



bons is nitrogen. 
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442 1 . The mixture of claim 44 1 8, wherein the condensajble mixture further comprises 
oxygen, and wherein less than about 1 % by weight, v/hpn calculated on an atomic basis, 
of the condensable hydrocarbons is oxygen. 



4422. The mixture of claim 4418, wherein the condensable mixture further comprises 
sulfur, and wherein less than about 1 % by weigh); when calculated on an atomic basis, of 
the condensable hydrocarbons is sulfur. 



4423. The mixture of claim 4418, wherein/the condensable mixture further comprises 
oxygen containing compounds, wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons comprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise phenols. 



4424. The mixture of claim 4418, wherein the condensable mixture further comprises 
aromatic compounds, and wherein/greater than about 20 % by weight of the condensable 
mixture are aromatic compounds] 



4425. The mixture of claim 4^-18, wherein the condensable mixture further comprises 
condensable hydrocarbons, add wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 



4426. The mixture of claim 4418, wherein the condensable mixture further comprises 
cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4427. The mixture/of claim 4418, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



4428. The mixture of claim 4418, further comprising ammonia, wherein the ammonia is 
used to produce/fertilizer. 
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4429. A mixture produced from a portion of a hydro9arbon containing formation, 
comprising: 

non-condensable hydrocarbons and H2, wheifein greater than about 10% by 
volume of the non-condensable hydrocarbons and/H2 comprises H2; 

ammonia and water, wherein greater thai/about 0.5 % by weight of the mixture 
comprises ammonia; and 

condensable hydrocarbons. 



4430. The mixture of claim 4429, wherein the non-condensable hydrocarbons further 
comprise hydrocarbons having carbon numbers of less than 5, and wherein a weight ratio 
of the hydrocarbons having carbon numbers from 2 through 4 to methane, in the mixture 
is greater than approximately 1 . 



443 1 . The mixture of claim 4429/ wherein greater than about 0. 1 % by weight of the 
condensable hydrocarbons are olefins, and wherein less than about 15 % by weight of the 
condensable hydrocarbons are olefins. 



4432. The mixture of claim/l429, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane/ wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons'is greater than about 0.001, and wherein a molar ratio of 
ethene to ethane in the non-condensable hydrocarbons is less than about 0.15. 



4433. The mixture o^claim 4429, wherein less than about 1 % by weight, when 
calculated oh an atomic basis, of the condensable hydrocarbons is nitrogen. 



4434. The mixturaof claim 4429, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen. 



4435. The mixture of claim 4429, wherein less than about 1 % by weight, when 
calculated on an/atomic basis, of the condensable hydrocarbons is sulfur. 
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4436. The mixture of claim 4429, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen/containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4437. The mixture of claim 4429, wherein greater th^fn about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



4438. The mixture of claim 4429, wherein less man about 5 % by weight of the 
condensable hydrocarbons comprises multi-ringyaromatics with more than two rings. 



4439. The mixture of claim 4429, wherein kjss than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 



4440. The mixture of claim 4429, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes. 

4441 . The mixture of claim 4429, wherein the H2 is less than about 80 % by volume of 
the non-condensable hydrocarbons and H2. 



4442. The mixture of claim 4429, wherein the condensable hydrocarbons further 
comprise sulfur containing compounds. 



4443. The mixture of claim 4429, wherein the ammonia is used to produce fertilizer. 



4444. The mixture of claim 4429, wherein less than about 5% of the condensable 
hydrocarbons have carbon numbers greater than 25. 



4445. The mixture of claim/4429, wherein the condensable hydrocarbons comprise 
olefins, wherein greater tharf about about 0.001 % by weight of the condensable 
hydrocarbons comprise olefins, and wherein less than about 15% by weight of the 
condensable hydrocarbons/comprise olefins. 



V 
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4446. The mixture of claim 4429, wherein the condensable hydrocarbons comprise 
olefins, wherein greater than about about 0.001 °/J by weight of the condensable 
hydrocarbons comprise olefins, and wherein les/than about 10% by weight of the 
condensable hydrocarbons comprise olefins. / 

4447. The mixture of claim 4429, wherein the condensable hydrocarbons comprise 
oxygenated hydrocarbons, and wherein g/eater than about 1 .5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

4448. The mixture of claim 4429, wherein the condensable hydrocarbons further 
comprise nitrogen containing compounds. 

4449. A method of treating a hydrocarbon containing formation in situ comprising 
providing heat from three or more heat sources to at least a portion of the formation, 
wherein three or more of the heat? sources are located in the formation in a unit of heat 
sources, and wherein the unit of/heat sources comprises a triangular pattern. 

4450. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality/of the units, and wherein the plurality of units are repeated 
over an area of the formation^ to form a repetitive pattern of units. 

445 1 . The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern of units, and wherein a ratio of heat 
sources in the repetitive pattern of units to production wells in the repetitive pattern is 
less than approximately p. 

4452. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern of units, wherein three or more 
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production wells are located within an area defined by the plurality of units, wherein the 
three or more production wells are located in the formation in a unit of production wells, 
and wherein the unit of production wells comprises a triangular pattern. 
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4453. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern of units, wherein three or more 
injection wells are located within an area defined by me plurality of units, wherein the 
three or more injection wells are located in the formation in a unit of injection wells, and 
wherein the unit of injection wells comprises a triangular pattern. 



4454. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive/pattern of units, wherein three or more 
production wells and three or more injection wells are located within an area defined by 
the plurality of units, wherein the three ov more production wells are located in the 
formation in a unit of production wells, ywherein the unit of production wells comprises a 
first triangular pattern, wherein the three or more injection wells are located in the 
formation in a unit of injection wells/wherein the unit of injection wells comprises a 
second triangular pattern, and wherein the first triangular pattern is substantially different 
than the second triangular pattern. 



25 



4455. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to foijm a repetitive pattern of units, wherein three or more 
monitoring wells are located Avithin an area defined by the plurality of units, wherein the 
three or more monitoring wells are located in the formation in a unit of monitoring wells, 
and wherein the unit of monitoring wells comprises a triangular pattern. 



30 



4456. The method of claim 4449, wherein a production well is located in an area 
defined by the unit of heat sources. 
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4457. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a first unit and a second unit, wherein me first unit is adjacent to the 
second unit, and wherein the first unit is inverted with respect to the second unit. 



4458. The method of claim 4449, wherein a distance between each of the heat sources in 
the unit of heat sources varies by less than about 20 %. 



4459. The method of claim 4449, wherein a distance between each of the heat sources in 
the unit of heat sources is approximately equal. 



4460. The method of claim 4449, wherein/ providing heat from three or more heat m 
sources comprises substantially uniformly/providing heat to at least the portion of the 
formation. 



4461 . The method of claim 4449, wherein the heated portion comprises a substantially 
uniform temperature distribution. 



4462. The method of claim 4449/wherein the heated portion comprises a substantially 
uniform temperature distribution/ and wherein a difference between a highest temperature 
in the heated portion and a lowest temperature in the heated portion comprises less than 
about 200 °C. 



4463. The method of clainv4449, wherein a temperature at an outer lateral boundary of 
the triangular pattern and ^temperature at a center of the triangular pattern are 
approximately equal. 



4464. The method of daim 4449, wherein a temperature at an outer lateral boundary of 
the triangular pattern and a temperature at a center of the triangular pattern increase 
substantially linearly affter an initial period of time, and wherein the initial period of time 
comprises less than approximately 3 months. 
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4465. The method of claim 4449, wherein a time required to increase an average 
temperature of the heated portion to a selected temperature with/ the triangular pattern of 
heat sources is substantially less than a time required to increase the average temperature 
of the heated portion to the selected temperature with a hexagonal pattern of heat sources, 
and wherein a space between each of the heat sources in the triangular pattern is 
approximately equal to a space between each of the hear sources in the hexagonal pattern. 



4466. The method of claim 4449, wherein a time required to increase a temperature at a 
coldest point within the heated portion to a selected temperature with the triangular 
pattern of heat sources is substantially less than a time required to increase a temperature 
at the coldest point within the heated portion to the selected temperature with a hexagonal 
pattern of heat sources, and wherein a space between each of the heat sources in the 
triangular pattern is approximately equal toya space between each of the heat sources in 
the hexagonal pattern. 



4467. The method of claim 4449, wherein a time required to increase a temperature at a 
coldest point within the heated portion/to a selected temperature with the triangular 
pattern of heat sources is substantially less than a time required to increase a temperature 
at the coldest point within the heatea portion to the selected temperature with a hexagonal 
pattern of heat sources, and wherein a number of heat sources per unit area in the 
triangular pattern is equal to the n^iimber of heat sources per unit are in the hexagonal 
pattern of heat sources. 



4468. The method of claim 4449, wherein a time required to increase a temperature at a 
coldest point within the heated' portion to a selected temperature with the triangular 
pattern of heat sources is sub^(antially equal to a time required to increase a temperature 
at the coldest point within the heated portion to the selected temperature with a hexagonal 
pattern of heat sources, and ^herein a space between each of the heat sources in the 
triangular pattern is approximately 5 m greater than a space between each of the heat 
sources in the hexagonal pattern. 
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4469. The method of claim 4449, wherein providing heat fron/tfyree or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from three 
or more of the heat sources, wherein the formation has an a/verage heat capacity (C v ), and 
wherein heat from three or more of the heat sources pyrojyzes at least some hydrocarbons 
within the selected volume of the formation; and 

wherein heating energy/day provided to the v^ume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, Ms an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 
10°C/day. 



4470. The method of claim 4449, wherein three or more of the heat sources comprise 
electrical heaters. 



4471 . The method of claim 4449, wherein three or more of the heat sources comprise 
surface burners. 



4472. The method of claim 4449; wherein three or more of the heat sources comprise 

:ors. 



flameless distributed combustor 



4473. The method of claim 4'449, wherein three or more of the heat sources comprise 
natural distributed combusto/s. 



4474. The method of claim 4449, further comprising: 

allowing the heat to transit from three or more of the heat sources to a selected section 
of the formation such that heat from three or more of the heat sources pyrolyzes at least 
some hydrocarbons within the selected section of the formation; and 
producing a mixture of fluids from the formation. 
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4475. The method of claim 4474, further comprising/controlling a temperature within at 



least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 



4476. The method of claim 4474, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1.0° C per day during 
pyrolysis. 



4477. The method of claim 4474, Wherein allowing the heat to transfer from three or 
more of the heat sources to the selected section comprises transferring heat substantially 



M by conduction. 



£ =J 15 4478. The method of claim 4474, wherein providing heat from three or more of the heat 

E / 

sources to at least the portionyof the formation comprises heating the selected section 
such that a thermal conductivity of at least a portion of the selected section is greater than 



4= about 0.5 W/m °C. 

can, 

■ im w i* 
m 

20 4479. The method of cl^im 4474, wherein the produced mixture comprises an API 
gravity of at least 25°. 




4480. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and v^herein about 0.1% by weight to about 15% by weight of the ' 
25 condensable hydrocarbons are olefins. 



4481. The method of claim 22, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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4482. The method of claim 4474. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, }vhen calculated on an atomic 
basis, of the condensable hydrocarbons is nitroeen. 



4483. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by/weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxyg< 



4484. The method of claim 4474, wherein/he produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



4485. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



4486. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein/greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



4487. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wh/rein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



4488. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.1% by weight of the condensable 
hydrocarbons are asphaltenes. 
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4489. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight \p about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4490. The method of claim 4474, wherein /he produced mixture comprises a non- 
condensable component, wherein the nonycondensable component comprises hydrogen, 
wherein the hydrogen is greater than abput 10 % by volume of the non-condensable 
component, and wherein the hydrogei/ is less than about 80 % by volume of the non- 
condensable component. 



4491 . The method of claim 4474, wherein the produced mixture comprises ammonia, 
and wherein greater than about 6.05 % by weight of the produced mixture is ammonia. 

4492. The method of claim 4474, wherein the produced mixture comprises ammonia, 
and wherein the ammonia isAxsed to produce fertilizer. 



4493. The method of claim 4474, further comprising controlling formation conditions to 
produce a mixture of hydrocarbon fluids and H2, wherein a partial pressure of H2 within 
the mixture is greater than about 2.0 bar absolute. 



4494. The method oficlaim 4474, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than/ about 25. 



4495. The method'of claim 4474, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



4496. The method of claim 4474, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the secticjn; and 

heating a portion of the section with heat from hydrogenation. 



9 I 5 Conley, Rose & Tayon, P C. 



4497. The method of claim 4474, further comprising: 



producing hydrogen from the formation: 



.;an& 

hydrogenating a portion of the produced 9ondensable hydrocarbons with at least a 
portion of the produced hydrogen. 



4498. The method of claim 4474, wherein/allowing the heat to transfer from three or 
more of the heat sources to the selected section of the formation comprises increasing a 
permeability of a majority of the selectea section to greater than about 100 millidarcy. 



4499. The method of claim 4474, wherein allowing the heat to transfer from three or 

/ 

more of the heat sources to the selected section of the formation comprises substantially 
uniformly increasing a permeability of a majority of the selected section. 



4500. The method of claim ^47^, further comprising controlling the heat from three of 
more heat sources to yield greater than about 60 % by weight of condensable 
hydrocarbons, as measured by the Fischer Assay. 



4501. The method of claim 4474, wherein producing the mixture comprises producing 

/ 

the mixture in a production well, and wherein at least about 7 heat sources are disposed in 

/ 

the formation for each production well. 

f 

4502. The method of claim 4474, further comprising providing heat from three or more 

/ 

heat sources to at least ^portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4503. The method of claim 4474, further comprising providing heat from three or more 

/ 

heat sources to at least a portion of the formation, wherein three or more ot the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 

/ 
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sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4504. A method for in situ production of synthesiygas from a hydrocarbon containing 
formation, comprising: 

heating a section of the formation to a temperature sufficient to allow synthesis 
gas generation, wherein a permeability of the^section is substantially uniform and greater 
than a permeability of an unheated section of the formation when the temperature 
sufficient to allow synthesis gas generatic/n within the formation is achieved; 

providing a synthesis gas generating fluid to the section to generate synthesis gas; 

and 

removing synthesis gas from/the formation. 



4505. The method of claim 4504 /wherein the permeability of the section is greater than 
about 100 millidarcy when the temperature sufficient to allow synthesis gas generation 
within the formation is achieved' 



4506. The method of claim 4'504, wherein the temperature sufficient to allow synthesis 
gas generation ranges from approximately 400 °C to approximately 1200 °C. 

4507. The method of claim 4504, further comprising heating the section when providing 
the synthesis gas generating fluid to inhibit temperature decrease in the section due to 
synthesis gas generation. 



4508. The method of claim 4504, wherein heating the section comprises convecting an 
oxidizing fluid into a portion of the section, wherein the temperature within the section is 
above a temperature sufficient to support oxidation of carbon within the section with the 
oxidizing fluid, and /eacting the oxidizing fluid with carbon in the section to generate 
heat within the section. 



4509. The method of claim 4508, wherein the oxidizing fluid comprises air. 
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45 1 0. The method of claim 4509, wherein an amount of the oxidizing fluid convected 
into the section is configured to inhibit formation of oxides of nitrogen by maintaining a 
reaction temperature below a temperature sufficient fo produce oxides of nitrogen 
compounds. 



4511. The method of claim 4504, wherein heating the section comprises diffusing an 
oxidizing fluid to reaction zones adjacent to Avellbores within the formation, oxidizing 
carbon within the reaction zone to generate' heat, and transferring the heat to the section. 



45 12. The method of claim 4504, wherein heating the section comprises heating the 
section by transfer of heat from one or/more of electrical heaters. 



4513. The method of claim 4504ywherein heating the section to a temperature sufficient 
to allow synthesis gas generation and providing a synthesis gas generating fluid to the 
section comprises introducing steam into the section to heat the formation and to generate 
synthesis gas. 



45 14. The method of claim.4504, further comprising controlling the heating of the 
section and provision of the'synthesis gas generating fluid to maintain a temperature 
within the section above the temperature sufficient to generate synthesis gas. 



45 1 5. The method of ^laim 4504, further comprising: 

monitoring a composition of the produced synthesis gas; and 

controlling heating of the section and provision of the synthesis gas generating 

fluid to maintain the/composition of the produced synthesis gas within a selected range. 



45 16. The method of claim 45 15, wherein the selected range comprises a ratio of H2 to 
CO of about 2:1. 
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45 17. The method of claim 4504, wherein the Synthesis gas generating fluid comprises 
liquid water. 



4518. The method of claim 4504, wherein/the synthesis gas generating fluid comprises 
steam. 



45 19. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, and wherein the carbon dioxide inhibits production of carbon 
dioxide from carbon containing material within the section. 



4520. The method of claim 45 19/ wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



452 1 . The method of claim 45)04, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein apportion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



4522. The method of claim 452 1 , wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



4523. The method of claim 4504, wherein providing the synthesis gas generating fluid 
to the section comprises raising a water table of the formation to allow water to flow into 
the section. 



4524. The method of claim 4504, wherein the synthesis gas is removed from a producer 
well equipped with a heating source, and wherein a portion of the heating source adjacent 
to a synthesis gas producing zone operates at a substantially constant temperature to 
promote production of the synthesis gas wherein the synthesis gas has a selected 
composition. 
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4525. The method of claim 4524, wherein the substantially constant temperature is 
about 700 °C. and wherein the selected composition has a H2 to CO ratio of about 2:1. 



4526. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon nuirfoers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected/to a reaction within the section to increase a H2 
concentration of the generated synthesis/gas. 



4527. The method of claim 4504, wtterein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within the section to increase an energy content of the 
synthesis gas removed from the formation. 



4528. The method of claim 45y4, further comprising maintaining a pressure within the 
formation during synthesis gasygeneration, and passing produced synthesis gas through a 
turbine to generate electricity .1 



4529. The method of clairn 4504, further comprising generating electricity from the 
synthesis gas using a fuel dell. 



4530. The method of claim 4504, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion qnf the separated carbon dioxide within a spent section of the 
formation. 



453 1 . The methoa of claim 4504, further comprising using a portion of the synthesis gas 
as a combustion fuel to heat the formation. 



4532. The method of claim 4504, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 
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4533. The method of claim 4504, further composing converting at least a portion of the 
produced synthesis gas to methanol. 



4534. The method of claim 4504, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. 



4535. The method of claim 4504, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 



4536. The method of claim 4504/ further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular ypattern. 



4537. The method of claim #504, further comprising providing heat from three or more 
heat sources to at least a poraon of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the forma(ion to form a repetitive pattern of units. 



4538. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing hea/ from one or more heat sources to at least a portion of the 
formation; 

allowing the/heat to transfer from the one or more heat sources to substantially 
uniformly increase/a permeability of the portion and to increase a temperature of the 
portion to a temperature sufficient to allow synthesis gas generation; 

providing/a synthesis gas generating fluid to at least the portion of the selected 
section, wherein/the synthesis gas generating fluid comprises carbon dioxide; 

obtaining a portion of the carbon dioxide of the synthesis gas generating fluid 



from the forma 



ion; and 
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producing synthesis gas from the formation. 



4539. The method of claim 4538, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from about 40(y°C to about 1200 °C. 



4540. The method of claim 4538, further comprising using a second portion of the 
separated carbon dioxide as a flooding agept to produce hydrocarbon bed methane from a 
hydrocarbon containing formation. 



4541 . The method of claim 4540, wherein the hydrocarbon containing formation is a 
deep hydrocarbon containing formati/n over 760 m below ground surface. 



4542. The method of claim 4540y wherein the hydrocarbon containing formation 
adsorbs some of the carbon dioxide to sequester the carbon dioxide. 



4543. The method of claim ^538, further comprising using a second portion of the 
separated carbon dioxide as a flooding agent for enhanced oil recovery. 



4544. The method of claim 4538, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons undergo a reaction within the selected section to increase a 
H2 concentration within the produced synthesis gas. 



4545. The method^of claim 4538, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within the selected section to increase an energy 
content of the produced synthesis gas. 



4546. The method of claim 4538, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 
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4547. The method of claim 4538. further comprising generating electricity from the 
synthesis gas using a fuel cell. 



4548. The method of claim 4538, further compris/ng generating electricity from the 
synthesis gas using a fuel cell, separating carbon .dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon di y oxide within a spent portion of the 
formation. 



4549. The method of claim 4538, furthe/comprising using a portion of the synthesis gas 
as a combustion fuel for heating the formation. 



4550. The method of claim 4538, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 



455 1 . The method of claim 4538, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 



4552. The method of claim 4538, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. 



4553. The method <^f claim 4538, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 



4554. The method of claim 4538, wherein a temperature of the one or more heat sources 
wellbore is maint Led at a temperature of less than approximately 700 °C to produce a 

iv(ni 



synthesis gas ha^ 



ig a ratio of H2 to carbon monoxide of greater than about 2. 
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4555. The method of claim 4538, wherein a temperature of the one or more heat sources 

wellbore is maintained at a temperature of greater than approximately 700 °C to produce 

I 

a synthesis gas having a ratio of H2 to carbon monojolde of less than about 2. 



4556. The method of claim 4538, wherein a temperature of the one or more heat sources 
wellbore is maintained at a temperature of approximately 700 °C to produce a synthesis 
gas having a ratio of H2 to carbon monoxide 0/ approximately 2. 



4557. The method of claim 4538, wherein/a heat source of the one or more of heat 
sources comprises an electrical heater. 



4558. The method of claim 4538, whe/ein a heat source of the one or more heat sources 
comprises a natural distributor heater. 



4559. The method of claim 4538, wherein a heat source of the one or more heat sources 
comprises a flameless distributor cpmbustor (FDC) heater, and wherein fluids are 
produced from the wellbore of the FDC heater through a conduit positioned within the 
wellbore. 



4560. The method of claim 4S38, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4561 . The method of claim 4538, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4562. A method of in situ synthesis gas production, comprising: 
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providing heat from one or more flameless distributed combustor heaters to at 
least a first portion of a carbon containing formation; 

allowing the heat to transfer from the one or more heaters to a selected section of 
the formation such that the heat from the one or more heater/substantially uniformly 
increases a permeability of the selected section, and to raise a temperature of the selected 
section to a temperature sufficient to generate synthesis^gas; 

introducing a synthesis gas producing fluid in^o the selected section to generate 
synthesis gas; and 

removing synthesis gas from the formation^. 



4563. The method of claim 4562, wherein th& one or more heaters comprise at least two 
heaters, and wherein superposition of heat from at least the two heaters substantially 
uniformly increases a permeability of the selected section, and raises a temperature of the 
selected section to a temperature sufficient to generate synthesis gas. 



4564. The method of claim 4562, furtner comprising producing the synthesis gas from 
the formation under pressure, and generating electricity from the produced synthesis gas 
by passing the produced synthesis gas through a turbine. 



4565. The method of claim 4562,/further comprising producing pyrolyzation products 
from the formation when raising me temperature of the selected section to the 
temperature sufficient to generate synthesis gas. 



4566. The method of claim 4562, further comprising separating a portion of carbon 
dioxide from the removed synthesis gas, and storing the carbon dioxide within a spent 
portion of the formation. 



4567. The method of claim 4562, further comprising storing carbon dioxide within a 



spent portion of the forma 
spent portion of the forma : 



ion, wherein an amount of carbon dioxide stored within the 
ion is equal to or greater than an amount of carbon dioxide 



within the removed synthesis_gas. 
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4568. The method of claim 4562, further comprising separating a portion of H2 from the 
removed synthesis gas; and using a portion of the separated/^ as fuel for the one or more 
heaters. 



4569. The method of claim 4568, further comprising/using a portion of exhaust products 
from one or more heaters as a portion of the synthesis gas producing fluid 



4570. The method of claim 4562, further composing using a portion of the removed 
synthesis gas with a fuel cell to generate electricity. 



4571. The method of claim 4570, wherein/the fuel cell produces steam, and wherein a 
portion of the steam is used as a portion of the synthesis gas producing fluid. 



4572. The method of claim 4570, wherein the fuel cell produces carbon dioxide, and 
wherein a portion of the carbon dioxide is introduced into the formation to react with 
carbon within the formation to proauce carbon monoxide. 



4573. The method of claim 4570, wherein the fuel cell produces carbon dioxide, and 
storing an amount of carbon droxide within a spent portion of the formation equal or 
greater to an amount of the carbon dioxide produced by the fuel cell. 



4574. The method of clami 4562, further comprising using a portion of the removed 
synthesis gas as a feed pi/oduct for formation of hydrocarbons. 



4575. The method ofyclaim 4562, wherein the synthesis gas producing fluid comprises 
hydrocarbons having carbon numbers less than 5, and wherein the hydrocarbons crack 
within the formation/to increase an amount of H2 within the generated synthesis gas. 



4576. The method' of claim 4562, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 




4577. The method of claim 4562, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein k plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4578. A method of treating a hydrocarbon containing formation, comprising: 

heating a portion of the formation wim one or more electrical heaters to a 

temperature sufficient to pyrolyze hydrocaj/bons within the portion; 
producing pyrolyzation fluid from the formation; 
separating a fuel cell feed streain from the pyrolyzation fluid; and 
directing the fuel cell feed streZn to a fuel cell to produce electricity; 



4579. The method of claim 4578,/wherein the fuel cell is a molten carbonate fuel cell. 



4580. The method of claim 45#8, wherein the fuel cell is a solid oxide fuel cell. 



458 1 . The method of claim/4578, further comprising using a portion of the produced 
electricity to power the electrical heaters. 



4582. The method of claim 4578, wherein heating the portion of the formation is 
performed at a rate sufficient to increase a permeability of the portion and to produce a 
substantially uniform permeability within the portion. 



4583. The method pf claim 4578, wherein the fuel cell feed stream comprises H2 and 
hydrocarbons having a carbon number of less than 5. 



927 



Conlev, Rose & Tavon. P.C. 



4584. The method of claim 4578, wherein the fuel cell feed stream comprises H2 and 
hydrocarbons having a carbon number of less than 3. 



4585. The method of claim 4578, further comprising hydroge^ating the pyrolyzation 
fluid with a portion of H2 from the pyrolyzation fluid. 



4586. The method of claim 4578, wherein the hydrogenat)6n is done in situ by directing 
the H2 into the formation. 



4587. The method of claim 4578, wherein the hydn/genation is done in a surface unit. 



4588. The method of claim 4578, further composing directing hydrocarbon fluid having 
carbon numbers less than 5 adjacent to at least jone of the electrical heaters, cracking a 
portion of the hydrocarbons to produce H2, apd producing a portion of the hydrogen from 
the formation. 




4589. The method of claim 4588, further comprising directing an oxidizing fluid 
adjacent to at least the one of the electiZial heaters, oxidizing coke deposited on or near 
the at least one of the electrical heate/s with the oxidizing fluid. 



4590. The method of claim 457$ further comprising storing CO2 from the fuel cell 
within the formation. 



4591 . The method of claim A590, wherein the CO2 is adsorbed to carbon material within 
a spent portion of the formation. 



4592. The method of claim 4578, further comprising cooling the portion to form a spent 
portion of formation. 



4593. The method of claim 4592, wherein cooling the portion comprises introducing 
water into the portion to produce steam, and removing steam from the formation. 



928 Conley, Rose & Tayon, P.C. 





4594. The method of claim 4593, further comprising using a portion of the removed 
steam to heat a second portion of the formation. 



4595. The method of claim 4593, further comprising using/a portion of the removed 
steam as a synthesis gas producing fluid in a second portion of the formation. 



4596. The method of claim 4578, further comprising: 

heating the portion to a temperature sufficient to support generation of synthesis 
gas after production of the pyrolyzation fluids; 

introducing a synthesis gas producingyfluid into the portion to generate synthesis 
gas; and 

removing a portion of the synthesis gas from the formation. 



4597. The method of claim 4596, further comprising producing the synthesis gas from 
the formation under pressure, and generating electricity from the produced synthesis gas 
by passing the produced synthesis jgas through a turbine. 



4598. The method of claim 45/96, further comprising using a first portion of the removed 
synthesis gas as fuel cell feedj 



4599. The method of claim 4596, further comprising producing steam from operation of 
the fuel cell, and using the steam as part of the synthesis gas producing fluid. 



4600. The method of/claim 4596, further comprising using carbon dioxide from the fuel 
cell as a part of the synthesis gas producing fluid. 



4601 . The method of claim 4596, further comprising using a portion of the synthesis gas 
to produce hydrocarbon product. 
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4602. The method of claim 4596, further comprising cooling the portion to form a spent 
portion of formation. 

4603. The method of claim 4602, wherein cooling the portion comprises introducing 
water into the portion to produce steam, and removing steam from the formation. 



4604. The method of claim 4603, further comprisij*g using a portion of the removed 
steam to heat a second portion of the formation. 



4605. The method of claim 4603, further comprising using a portion of the removed 
steam as a synthesis gas producing fluid in a second portion of the formation. 



4606. The method of claim 4578, further comprising providing heat from three or more 
heat sources to at least a portion of the/formation, wherein three or more of the heat 
sources are located in the formation jL a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular patt 




4607. The method of claim 4578, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangu/ar pattern, and wherein a plurality of the units are repeated 

— f™™ 

4608. A method for iiysitu production of synthesis gas from a hydrocarbon containing 
formation, comprising/ 

providing hea^ from one or more heat sources to at least a portion of the 
formation; 

allowing th'e heat to transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the selected section of the formation; 

producing pyrolysis products from the formation; 
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heating at least a portion of the selected section to 3 temperature sufficient to 
generate synthesis gas; 

providing a synthesis gas generating fluid to at l^st the portion of the selected 
section to generate synthesis gas; and 

producing a portion of the synthesis gas from/he formation. 



4609. The method of claim 4608, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition^ heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons \yithin the selected section of the 
formation. 



4610. The method of claim 4608, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section. 



461 1 . The method of claim 4608, further comprising controlling heat transfer from the 
one or more heat sources to produce/a permeability within the selected section of greater 
than about 100 millidarcy. 



4612. The method of claim 46(p, further comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 



4613. The method of claim 4608, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 



4614. The method of claim 4608, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones^adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
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zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid to react with atheist a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 

transferring heat from the zones to the selected section. 



4615. The method of claim 4608, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially be convection into the portion of the 
selected section, wherein the portion of tne selected section is at a temperature sufficient 
to support an oxidization reaction with/the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise the temperature of the/portion. 



4616. The method of claim 4608/ wherein the one or more heat sources comprise one or 
more electrical heaters disposed In the formation. 



4617. The method of claim 4608, wherein one or more heat sources comprise one or 
more heater wells, wherein ay least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 



461 8. The method of claim 4608, wherein heating at least the portion of the selected 
section to a temperature/sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing steam intcy the portion. 



4619. The method 



claim 4608, further comprising controlling the heating of at least 



the portion of selected section and provision of the synthesis gas generating fluid to 
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maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. / j 

4620. The method of claim 4608, further comprising: 

monitoring a composition of the produced synthesis gas; and 

controlling heating of at least the portion 0/ selected section and provision of the 

synthesis gas generating fluid to maintain the composition of the produced synthesis gas 

within a desired range. 



4621 . The method of claim 4608, wherein $ne synthesis gas generating fluid comprises 
liquid water. 



4622. The method of claim 4608, wherpin the synthesis gas generating fluid comprises 
steam. 



4623. The method of claim 4608, Wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein jtne carbon dioxide inhibits production of carbon 
dioxide from the selected section. 



4624. The method of claim 4623, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



4625. The method of clairn 4608, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carl/on monoxide. 



4626. The method of claim 4625, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 
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4627. The method of claim 4608, wherein providing the s/nthesis gas generating fluid 
to at least the portion of the selected section comprises raiding a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 



4628. The method of claim 4608, wherein the syntnesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers \pss than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration/within the produced synthesis gas. 



4629. The method of claim 4608, whereiiythe synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react withiiy at least the portion of the selected section to 
increase an energy content of the produced synthesis gas. 



4630. The method of claim 4608, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 



463 1 . The method of claim 4608, further comprising generating electricity from the 
synthesis gas using a fuel ceW. 



4632. The method of cla/m 4608, further comprising generating electricity from the 
synthesis gas using a fue/ cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion oi/the separated carbon dioxide within a spent section of the 
formation. 



4633. The method of claim 4608, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 
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4634. The method of claim 4608, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using4 Fischer-Tropsch synthesis 



process. 



4635. The method of claim 4608, further comprising convbrting at least a portion of the 
produced synthesis gas to methanol. 

4636. The method of claim 4608, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. 



4637. The method of claim 4608, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic/methanation process. 



4638. The method of claim 4608, furtner comprising providing heat from three or more 
heat sources to at least a portion of the/formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4639. The method of claim 4608/ further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4640. A method for in situ production of synthesis gas from a hydrocarbon containing 
formation, comprising: 

heating a first portion of the formation to pyrolyze some hydrocarbons within the 
first portion; 

allowing the heat tb transfer from one or more heat sources to a selected section 
of the formation, 

pyrolyzing hydrocarbons within the selected section; 



935 Conlev. Rose & Tavon. P C. 



producing fluid from the first portion, wherein the fluid comprises an aqueous 
fluid and a hydrocarbon fluid; 

heating a second portion of the formation to a temper/ture sufficient to allow 
synthesis gas generation; 

introducing at least a portion of the aqueous fluicf to the second section after the 
section reaches the temperature sufficient to allow synthesis gas generation; and 

producing synthesis gas from the formatioi 



4641 . The method of claim 4640, wherein the temperature sufficient to allow synthesis 
gas generation ranges from approximately 4J0O °C to approximately 1200 °C. 



4642. The method of claim 4640, further comprising separating ammonia within the 
aqueous phase from the aqueous phas/prior to introduction of at least the portion of the 
aqueous fluid to the second section. 

4643. The method of claim 4640, wherein a permeability of the second portion of the 
formation is substantially uniform and greater than about 100 millidarcy when the 
temperature sufficient to allow synthesis gas generation is achieved. 



4644. The method of claim 4640, further comprising heating the second portion of the 
formation during introduction of at least the portion of the aqueous fluid to the second 
section to inhibit temperature decrease in the second section due to synthesis gas 
generation. 



4645. The method of claim 4640, wherein heating the second portion of the formation 
comprises converting an oxidizing fluid into a portion of the second portion that is above 
a temperature sufficient to support oxidation of carbon within the portion with the 
oxidizing fluid, and reacting the oxidizing fluid with carbon in the portion to generate 
heat within thi portion. 
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4646. The method of claim 4640, wherein heating the second portion of the formation 
comprises diffusing an oxidizing fluid to reaction zones adjacent to wellbores within the 
formation, oxidizing carbon within the reaction zones to generate heat, and transferring 
the heat to the second portion. 



4647. The method of claim 4640, wherein heating the secofnd portion of the formation 
comprises heating the second section by transfer of heat from one or more electrical 
heaters. 



4648. The method of claim 4640, wherein heating the second portion of the formation 
comprises heating the second section with a flameless distributor combustor. 

4649. The method of claim 4640, wherein Heating the second portion of the formation 
comprises injecting steam into at least the portion of the formation. 

4650. The method of claim 4640, whe/ein at least a portion of the aqueous fluid 
comprises a liquid phase. 



465 1 . The method of claim 4640, wherein the aqueous fluid comprises a vapor phase. 



4652. The method of claim 464U, further comprising adding carbon dioxide to at least 
the portion of aqueous fluid to /nhibit production of carbon dioxide from carbon within 
the formation. 



4653. The method of claim 4652, wherein a portion of the carbon dioxide comprises 
carbon dioxide removed from the formation. 



4654. The method of claim 4640, further comprising adding hydrocarbons with carbon 
numbers less than 5 to L least the portion of the aqueous fluid to increase a H2 
concentration within the produced synthesis gas. 
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4655. The method of claim 4640, further comprising adding hydrocarbons with carbon 
numbers less than 5 to at least the portion of the aqueous fluid to increase a H2 
concentration within the produced synthesis gas, wherein the hydrocarbons are obtained 
from the produced fluid. // 

4656. The method of claim 4640, further comprising adaing hydrocarbons greater than 4 
to at least the portion of the aqueous fluid to increase energy content of the produced 
synthesis gas. / 

4657. The method of claim 4640, further comprising adding hydrocarbons greater than 4 
to at least the portion of the aqueous fluid to inc/rease energy content of the produced 
synthesis gas, wherein the hydrocarbons are obtained from the produced fluid. 

4658. The method of claim 4640, further/comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. / 

4659. The method of claim 4640, further comprising generating electricity from the 
synthesis gas using a fuel cell. / 

4660. The method of claim 4640, further comprising generating electricity from the 
synthesis gas using a fuel cell,^eparating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent portion of the 
formation. / 



4661. The method of claim 4640, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



4662. The method of claim 4640, further comprising converting at least a portion of the 
produced synthesis gas^to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. I 
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4663. The method of claim 4640, further comprising converting at least a portion of the 
produced synthesis gas to methanol. , 



4664. The method of claim 4640, further comprising cqnverting at least a portion of the 
produced synthesis gas to gasoline. 



4665. The method of claim 4640, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 



4666. The method of claim 4640, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in ajunit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4667. The method of claim 4640, further comprising providing heat from three or more 
heat sources to at least a portion oy the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation tp form a repetitive pattern of units. 

4668. A method for in siUiyproduction of synthesis gas from a carbon containing 
formation, comprising: 

heating a portion ^f the formation with one or more heat sources to create 
increased and substantially uniform permeability within a portion of the formation and to 
raise a temperature wit/in the portion to a temperature sufficient to allow synthesis gas 
generation; 

providing a synthesis gas generating fluid into the portion through at least one 
injection wellbore to generate synthesis gas from hydrocarbons and the synthesis gas 
generating fluid; aaid 
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producing synthesis gas from at least one heat source wellbore in which is 
positioned proximate to a heat source of the one or more heat sources. 

4669. The method of claim 4668, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from about 400° jl to about 1200 °C. 

4670. The method of claim 4668, wherein cj^^ng a substantially uniform permeability 
comprises heating the portion to a temperarare ^within a range sufficient to pyrolyze 
hydrocarbons within the portion, raising the temperature within the portion at a rate of 
less than about 5 °C per day during pyr/lyzation and removing a portion of pyrolyzed 
fluid from the formation. 



4671 . The method of claim 4668/further comprising removing fluid from the formation 
through at least the one injectionywellbore prior to heating the selected section to the 
temperature sufficient to allow synthesis gas generation. 



4672. The method of claim A668, wherein the injection wellbore comprises a wellbore 
of a heat source in which isipositioned a heat source of the one or more heat sources. 



4673. The method of claim 4668, further comprising heating the selected portion during 
providing the synthesis /as generating fluid to inhibit temperature decrease in at least the 
portion of the selected section due to synthesis gas generation. 

4674. The method of claim 4668, further comprising providing a portion of the heat 
needed to raise the temperature sufficient to allow synthesis gas generation by convecting 
an oxidizing fluid tl hydrocarbons within the selected section to oxidize a portion of the 
hydrocarbons and generate heat. 



4675. The method of claim 4668, further comprising controlling the heating of the 
selected section aLd provision of the synthesis gas generating fluid to maintain a 
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temperature within the selected section above the temperature sufficient to generate 
synthesis gas. 



4676. The method of claim 4668, further comprising: 

monitoring a composition of the produced synthesis gas; and 

controlling heating of the selected section yfd^pro vision of the synthesis gas 

generating fluid to maintain the composition of tl)e produced synthesis gas within a 

desired range. 



4677. The method of claim 4668, wherein /ne synthesis gas generating fluid comprises 
liquid water. 



4678. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
steam. 



4679. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
steam to heat the selected section and to generate synthesis gas. 



4680. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected sec/ion. 



4681 . The method of claim 4680, wherein a portion of the carbon dioxide comprises 
carbon dioxide removed from the formation. 



4682. The method of cl'aim 4668, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



4683. The method of claim 4682, wherein a portion of the carbon dioxide comprises 
carbon dioxide removed from the formation. 
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4684. The method of claim 4668, wherein providing the synthesis gas generating fluid 
to the selected section comprises raising a water table of the formation to allow water to 
enter the selected section. 



4685. The method of claim 4668, wherein the synthesis gas' generating fluid comprises 



water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons undergo a reactio^mthin the selected section to increase a 
H2 concentration within the produced synthesis gas. 



4686. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carborj'numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within the selected section to increase an energy 
content of the produced synthesis gas. 



4687. The method of claim 466*5, further comprising maintaining a pressure within the 
formation during synthesis gasygeneration, and passing produced synthesis gas through a 
turbine to generate electricity./ 



4688. The method of claim 4668, further comprising generating electricity from the 
synthesis gas using a fue^cell. 

4689. The method of claim 4668, further comprising generating electricity from the 
synthesis gas using a cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion If the separated carbon dioxide within a spent portion of the 
formation. 



4690. The method of claim 4668, further comprising using a portion of the synthesis gas 
as. a combustion fuel for heating the formation. 
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4691 . The method of claim 4668, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 

* 

process. 



4692. The method of claim 4668, further comprising/converting at least a portion of the 
produced synthesis gas to methanol. 



4693. The method of claim 4668, further corrjprising converting at least a portion of the 
produced synthesis gas to gasoline. 



4694. The method of claim 4668,-further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 



4695. The method of claim 4668, wherein a temperature of at least the one heat source 
wellbore is maintained at a temperature of less than approximately 700 °C to produce a 
synthesis gas having a ratio of Hvto carbon monoxide of greater than about 2. 



4696. The method of claim 4668, wherein a temperature of at least the one heat source 
wellbore is maintained at a temperature of greater than approximately 700 °C to produce 
a synthesis gas having a rat/o of H2 to carbon monoxide of less than about 2. 



4697. The method of claim 4668, wherein a temperature of at least the one heat source 
wellbore is maintained At a temperature of approximately 700 °C to produce a synthesis 
gas having a ratio of M2 to carbon monoxide of approximately 2. 



4698. The method'of claim 4668, wherein a heat source of the one or more heat sources 
comprises an electrical heater. 



4699. The method of claim 4668, wherein a heat source of the one or more heat sources 
comprises a natural distributor heater. 
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4700. The method of claim 4668, wherein a heat source of the one or more heat sources 
comprises a flameless distributor combustor (FDC) heater, and wherein fluids are 
produced from the wellbore of the FDC heater through a conduit positioned within the 
wellbore. 



4701 . The method of claim 4668, further comprising pro/iding heat from three or more 
heat sources to at least a portion of the formation, whereto thrle or more of the heat 
sources are located in the formation in a unit of heat Sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4702. The method of claim 4668. further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unix of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4703. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or rpore heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least a portion of the carbon co/itaining material within the selected section of the 
formation; 

producing pyrolysis products from the formation; 

heating a first portion of a formation with one or more heat sources to a 
temperature sufficient to allow generation of synthesis gas; 

providing a first synthesis gas generating fluid to the first portion to generate a 
first synthesis gas; 

removing a portion of the first synthesis gas from the formation; 
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heating a second portion of a formation with one more heat sources to a 
temperature sufficient to allow generation of synthesis gas having a H2 to CO ratio 
greater than a H2 to CO ratio of the first synthesis gas; 

providing a second synthesis gas generating component to the second portion to 
generate a second synthesis gas; 

removing a portion of the second synthesis gasirom the formation; and 

blending a portion of the first synthesis gas With a portion of the second synthesis 
gas to produce a blended synthesis gas having a selected H2 to CO ratio. 



4704. The method of claim 4703. wherein me one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarpons within the selected section of the . 
formation. 

4705. The method of claim 4703, wtferein the first synthesis gas generating fluid and 
second synthesis gas generating fluia are the same component. 



4706. The method of claim 4702, further comprising controlling the temperature in the 
first portion to control a composition of the first synthesis gas. 



4707. The method of claim A 703, further comprising controlling the temperature in the 
second portion to control a composition of the second synthesis gas. 



4708. The method of claim 4703, wherein the selected ratio is controlled to be 
approximately 2:1 I-Mo/CO. 



4709. The method of claim 4703, wherein the selected ratio is controlled to range from 
approximately 1 .8: l/to approximately 2.2:1 Phto CO. 



4710. The methoa of claim 4703, wherein the selected ratio is controlled to be 
approximately 3:/ H2to CO. 
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471 1 . The method of claim 4703, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H?to CO. 

4712. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gas to a condensable hydrocarbon synthesis process to 
produce condensable hydrocarbons. / 

4713. The method of claim 4712, wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. / 

4714. The method of claim 4713, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 

4715. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gas to a catalytic methanation process to produce methane. 

4716. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gas toA methanol-synthesis process to produce methanol. 

4717. The method of claim 4^3, further comprising providing at least a portion of the 
produced blended synthesis gas to a gasoline-synthesis process to produce gasoline. 

4718. The method of claim 4703, wherein removing a portion of the second synthesis 
gas comprises withdrawing second synthesis gas through a production well, wherein a 
temperature of the production well adjacent to a second syntheses gas production zone is 
maintained at a substantially constant temperature configured to produce second 
synthesis gas having the H2 to CO ratio greater the first synthesis gas. 

4719. The method/of claim 4703, wherein the first synthesis gas producing fluid 
comprises CO2 and wherein the temperature of the first portion is at a temperature that 
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will result in conversion of CO2 and carbon from the first portion to CO to generate a CO 
rich first synthesis gas. 



4720. The method of claim 4703, wherein the second synthesis gas producing fluid 
comprises water and hydrocarbons having carbori numbers less than 5, and wherein at 
least a portion of the hydrocarbons react withipr the formation to increase a H2 
concentration within the produced second synthesis gas. 



472 1 . The method of claim 4703, wherein blending a portion of the first synthesis gas 
with a portion of the second synthesis gas comprises producing an intermediate mixture 
having a H2 to CO mixture of less than the selected ratio, and subjecting the intermediate 
mixture to a shift reaction to reduco^an amount of CO and increase an amount of H2 to 
produce the selected ratio of H2 to^CO. 



4722. The method of claim 4703, further comprising removing an excess of first 
synthesis gas from the first portion to have an excess of CO, subjecting the first synthesis 
gas to a shift reaction to reduce an amount of CO and increase an amount of H2 before 
blending the first synthesis/gas with the second synthesis gas. 



4723. The method of claim 4703, further comprising removing the first synthesis gas 
from the formation undfer pressure, and passing removed first synthesis gas through a 
turbine to generate electricity. 



4724. The method/of claim 4703, further comprising removing the second synthesis gas 
from the formation under pressure, and passing removed second synthesis gas through a 
turbine to generate electricity. 

4725. The memod of claim 4703, further comprising generating electricity from the 
blended synthesis gas using a fuel cell. 
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4726. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the 
fuel cell, and storing a portion of the separated ca$>on dioxide within a spent portion of 
the formation. 



4727. The method of claim 4703, further comprising using at least a portion of the 
blended synthesis gas as a combustion fuel for heating the formation. 



4728. The method of claim 4703, further comprising allowing the heat to transfer from 
the one or more heat sources to the sele/ted section to substantially uniformly increase a 
permeability of the selected section. 



4729. The method of claim 4703, fiirther comprising controlling he.at transfer from the 
one or more heat sources to produ/e a permeability within the selected section of greater 
than about 100 millidarcy. 



4730. The method of claim 4703, further comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the selected/section during synthesis gas generation. 



473 1 . The method of claim 4703, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 

4732. The method of/claim 4703, wherein heating the first a portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the welj'bores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducin j the oxidizing fluid to the zones substantially by diffusion; 

V 

948 Conley. Rose & Tayon. P.C. 



allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 



4733. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat Sources with heaters 
disposed in the wellbores, wherein the heaters are configured/to raise temperatures of the 
zones to temperatures sufficient to support reaction of carljon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid to react with at Least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 



4734. The method of claim 4703, wherein heating the first portion of the selected 
section to a temperature sufficient to allow iynthesis gas generation comprises: 

introducing an oxidizing fluid intcythe formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the first portion 
of the selected section, wherein the first portion of the selected section is at a temperature 
sufficient to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluidywithin the first portion of the selected section to 
generate heat and raise the temperature of the first portion. 



4735. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the second 
portion of the selected seoxion, wherein the second portion of the selected section is at a 
temperature sufficient to support an oxidization reaction with the oxidizing fluid; and 
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reacting the oxidizing fluid within the second portion of the selected section to 
generate heat and raise the temperature of the second portion. 

4736. The method of claim 4703, wherein the one or more heat purees comprise one or 
more electrical heaters disposed in the formation. 



4737. The method of claim 4703, wherein the one or mpre heat sources comprises one 
or more natural distributor combustors. 



4738. The method of claim 4703, wherein the OFfe or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 



4739. The method of claim 4703, wh/rein heating the first portion of the selected 
section to a temperature sufficient toyallow synthesis gas generation and providing a first 
synthesis gas generating fluid to the first portion of the selected section comprises 
introducing steam into the first portion. 



4740. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
second synthesis gas generating fluid to the second portion of the selected section 
comprises introducing steam into the second portion. 

4741 . The method of/claim 4703, further comprising controlling the heating of the first 
portion of selected section and provision of the first synthesis gas generating fluid to 
maintain a temperature within the first portion of the selected section above the 
temperature sufficient to generate synthesis gas. 



4742. The method of claim 4703, further comprising controlling the heating of the 
second portion o^f selected section and provision of the second synthesis gas generating 
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fluid to maintain a temperature within the second portion of the selected section above 
the temperature sufficient to generate synthesis gas. 

4743. The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises liquid water. / 

4744. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises liquid water. / 

4745. The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises steam. / 

4746. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises steam. / 

4747. The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises water and carbon dioxide, wherein the carbon dioxide inhibits production of 
carbon dioxide from the selected section. 

4748. The method of claimy4747, wherein a portion of the carbon dioxide within the 
first synthesis gas generating fluid comprises carbon dioxide removed from the 
formation. / 

4749. The method ofclaim 4703, wherein the second synthesis gas generating fluid 
comprises water and Carbon dioxide, wherein the carbon dioxide inhibits production of 
carbon dioxide frony the selected section. 



4750. The method of claim 4749, wherein a portion of the carbon dioxide within the 
second synthesis igas generating fluid comprises carbon dioxide removed from the 
formation. 
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475 1 . The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon 
in the formation to generate carbon monoxide. 



4752. The method of claim 475 1 , wherein a portion of the carbon dioxide within the 
first synthesis gas generating fluid comprises carbon dioxide rerr)pved from the 
formation. 



4753. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of th y e carbon dioxide reacts with carbon 
in the formation to generate carbon monoxide. 

4754. The method of claim 4753, wherein a portion of the carbon dioxide within the 
second synthesis gas generating fluid comprises carbon dioxide removed from the 
formation. 



4755. The method of claim 4703, wherein providing the first synthesis gas generating 
fluid to the first portion of the selected/section comprises raising a water table of the 
formation to allow water to flow into'the first portion of the selected section. 



4756. The method of claim 4703( wherein providing the second synthesis gas generating 
fluid to the second portion of the selected section comprises raising a water table of the 
formation to allow water to Hols into the second portion of the selected section. 



4757. The method of claim/4703, wherein the first synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers less than 5, and wherein at 
least a portion of the hydrocarbons are subjected to a reaction within the first portion of 
the selected section to increase a H2 concentration within the produced first synthesis gas. 



4758. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers less than 5, and wherein at 
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least a portion of the hydrocarbons are subjected to a reaction within the second portion 
of the selected section to increase a H2 concentration within the produced second 
synthesis gas. 



4759. The method of claim 4703, wherein the first synthesis gas/generating fluid 



comprises water and hydrocarbons having carbon numbers greater than 4, and wherein at 
least a portion of the hydrocarbons react within the first portion of tljie selected section to 
increase an energy content of the produced first synthesis/gas. 



4760. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises water and hydrocarbons having carbon immbers greater than 4, and wherein at 
least a portion of the hydrocarbons react within at least the second portion of the selected 
section to increase an energy content of the second produced synthesis gas. 



4761. The method of claim 4703, further comprising maintaining a pressure within the 
formation during synthesis gas generatioji, and passing produced blended synthesis gas 
through a turbine to generate electricity/ 



4762. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas using a fuel .cell. 



4763. The method of claim 4^03, further comprising generating electricity from the 
blended synthesis gas using a^fuel cell, separating carbon dioxide from a fluid exiting the 
fuel cell, and storing a portiqn of the separated carbon dioxide within a spent section of 
the formation. 



4764. The method of claim 4703, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heat sources. 



4765. The method of/claim 4703, further comprising using a portion of the first 
synthesis gas as a combustion fuel for the one or more heat sources. 
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4766. The method of claim 4703, further comprising using a portion of the second 
synthesis gas as a combustion fuel for the one or more hear sources. 

Ti 

4767. The method of claim 4703, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heat sources. 

4768. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the/one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the selected section of the formation; 

producing pyrolysis products from the formation; 

heating at least a portion of the selected section to a temperature sufficient to 
generate synthesis gas; / 

controlling a temperature of a/ least a portion of the selected section to generate 
synthesis gas having a selected H2 to CO ratio; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section to generate synthesis gas;/and 

producing a portion of the synthesis gas from the formation. 

4769. The method of claim 4768, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

4770. The method of claim 4768, wherein the selected ratio is controlled to be 
approximately 2:1 H2 /o CO. 
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4771. The method of claim 4768, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2U) CO. 



4772. The method of claim 4768, wherein the selected ratio is controlled to be 
approximately 3:1 H2 to CO. 



4773. The method of claim 4768, wherein the selected ratio/is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H2to CO. 



4774. The method of claim 4768, further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 



4775. The method of claim 4774, wherein/the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. 




4776. The method of claim 4775, furfher comprising cracking at least a portion of the 
condensable hydrocarbons to form naiddle distillates. 



4777. The method of claim 4768, further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 



4778. The method of clainy4768, further comprising providing at least a portion of the 
produced synthesis gas to a methanol-synthesis process to produce methanol. 



4779. The method of cFaim 4768, further comprising providing at least a portion of the 
produced synthesis gas/to a gasoline-synthesis process to produce gasoline. 



4780. The method of claim 4768, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the/selected section. 



v 
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4781 . The method of claim 4768, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. 



4782. The method of claim 4768, further comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis ga/ generation. 



4783. The method of claim 4768, wherein the temnerature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 



4784. The method of claim 4768, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores^/f one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid/to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 



4785. The method of claim 4768, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 
introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the portion of the 
selected section, wherein /he portion of the selected section is at a temperature sufficient 
to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise the temperature of the portion. 
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4786. The method of claim 4768, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 



4787. The method of claim 4768, wherein the one or more heat sources comprises one 
or more natural distributor combustors. / 

4788. The method of claim 4768,. wherein the one or more heapsources comprise one or 
more heater wells, wherein at least one heater well comprises/a conduit disposed within 
the formation, and further comprising heating the conduit hy flowing a hot fluid through 
the conduit. / 

4789. The method of claim 4768, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing steam into the portion. / 

4790- The method of claim 4768, further cc/mprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least th^portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4791. The method of claim 4768, wnerein the synthesis gas generating fluid comprises 
liquid water. / 

4792. The method of claim 476*, wherein the synthesis gas generating fluid comprises 
steam. / 

4793. The method of claim ^768, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 
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4794. The method of claim 4793, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



4795. The method of claim 4768, wherein the synthesis gasygenerating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dio^iue reacts with carbon in the 
formation to generate carbon monoxide. 



4796. The method of claim 4795, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



4797. The method of claim 4768, whereir/providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into thl at least the portion of the selected section. 



4798. The method of claim 4768, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having capon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a Jrl/concentration within the produced synthesis gas. 



4799. The method of claim/4768, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy conte/t of the produced synthesis gas. 



4800. The method of claim 4768, further comprising maintaining a pressure within the 
formation during syntnesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 



4801 . The method Jbf claim 4768, further comprising generating electricity from the 
synthesis gas using i fuel cell. 
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4802. The method of claim 4768, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 
formation. 



4803. The method of claim 4768, further comprising using4 portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



4804. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat souses to at least a portion of the 
formation; 

allowing the heat to transfer from the,6ne or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the'selected section of the formation; 

producing pyrolysis products from the formation; 

heating at least a portion of selected section to a temperature sufficient to 
generate synthesis gas; 

controlling a temperature in' or proximate to a synthesis gas production well to 
generate synthesis gas having a selected H2 to CO ratio; 

providing a synthesis gap generating fluid to at least the portion of the selected 
section to generate synthesis gas; and 

producing synthesis gas from the formation. 



4805. The method of claim 4804, wherein the one or more heat sources comprise at 
least two heat sources, an^l wherein superposition of heat from at least the two heat 
sources pyrolyzes at lea/t some hydrocarbons within the selected section of the 
formation. 



4806. The method of claim 4804, wherein the selected ratio is controlled to be 
approximately 2:1 H2 to CO. 
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4807. The method of claim 4804, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2 to CO. 



4808. The method of claim 4804, wherein the selected ratio is controlled to be 
approximately 3:1 H2 to CO. 



4809. The method of claim 4804, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H/to CO. 



48 10. The method of claim 4804, further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produqe 
condensable hydrocarbons. 



4811. The method of claim 4810; wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Trqpsch process. 



4812. The method of claim 4811, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 



4813. The method of claim 4804, further comprising providing at least a portion of the 
produced synthesis gas /o a catalytic methanation process to produce methane. 



4814. The method ot claim 4804, further comprising providing at least a portion of the 
produced synthesis gas to a methanol-synthesis process to produce methanol. 



4815. The methoa of claim 4804, further comprising providing at least a portion of the 
produced synthesis gas to a gasoline-synthesis process to produce gasoline. 
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4816. The method of claim 4804, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section. 



48 1 7. The method of claim 4804, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. / 

4818. The method of claim 4804, further comprising heating at least the portion of the 
selected section when providing the synthesis /as generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 

4819. The method of claim 4804, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from Approximately 400 °C to approximately 1200 °C. 

4820. The method of claim 4804, ywherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizang fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

482 1 . The method of claim 4804, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 



introducing an 



xidizing fluid into the formation through a wellbore; 
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transporting the oxidizing fluid substantially by convection into the portion of the 
selected section, wherein the portion of the selected section is at a temperature sufficient 
to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise the temperature of the portion. 



4822. The method of claim 4804, wherein the one 0/ more heat sources comprise one or 
more electrical heaters disposed in the formation. 




4823. The method of claim 4804, wherein the/one or more heat sources comprises one 
or more natural distributor combustors. 



4824. The method of claim 4804, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one neater well comprises a conduit disposed within 
the formation, and further comprising ^eating the conduit by flowing a hot fluid through 
the conduit. 



4825. The method of claim 4804/ wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid tc/at least the portion of the selected section comprises 
introducing steam into the portion. 



4826. The method of claim/4804, further comprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 



4827. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
liquid water. 
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4828. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
steam. 



4829. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 



4830. The method of claim 4829, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon elioxide removed from the formation. 



483 1 . The method of claim 4804, wherein die synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of ttye carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



4832. The method of claim 483 1, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



4833. The method of claim 480^, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 



4834. The method of claim/4804, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration within the produced synthesis gas. 



4835. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
water and hydrocarbonsjhaving carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy content of the produced synthesis gas. 



\ 
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4836. The method of claim 4804, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 



4837. The method of claim 4804, further comprising generating alectricity from the 
synthesis gas using a fuel cell. ' ' 



4838. The method of claim 4804, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxid y e within a spent section of the 
formation. 



4839. The method of claim 4804, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



4840. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more /neat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 

section of the formation such that the heat from the one or more heat sources pyrolyzes at 

least some of the hydrocarbons within the selected section of the formation; 
producing pyrolysis products from the formation; 

heating at least a portion pf the selected section to a temperature sufficient to 
generate synthesis gas; 

controlling a temperature of at least a portion of the selected section to generate 
synthesis gas having a Ft to CjD ratio different than a selected H2 to CO ratio; 

providing a synthesis jgas generating fluid to at least the portion of the selected 
section to generate synthesis/gas; and 

producing synthesis gas from the formation; 

providing at least a portion of the produced synthesis gas to a shift process 
wherein an amount of carbon monoxide is converted to carbon dioxide; 
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separating at least a portion of the carbon dioxide to obtain a gas having a selected 
H 2 to CO ratio. 



4841 . The method of claim 4840, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from/at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



4842. The method of claim 4840, wherein the selected ratio is controlled to be 
approximately 2:1 I-hto CO. 



4843. The method of claim 4840, wherein th^/selected ratio is controlled to range from 
approximately 1.8:1 to 2.2:1 H2to CO. 



4844. The method of claim 4840, whereip the selected ratio is controlled to be 
approximately 3:1 H2to CO. 



4845. The method of claim 4840, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to 3.2:1 I-bto CD. 



4846. The method of claim 4840/ further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 



4847. The method of claim 4846, wherein the condensable hydrocarbon synthesis 
process comprises a FischeriTropsch process. 



4848. The method of claim 4847, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 
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4849. The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 



4850. The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a methanol-synthesis process to produce methanol. 

485 1 . The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a gasoline-synthesis process to produce gasoline. 



4852. The method of claim 4840, further comprising^allowing the heat to transfer from 
the one or more heat sources to the selected sectiorv4o substantially uniformly increase a 
permeability of the selected section. 



4853. The method of claim 4840, further comprising controlling heat transfer from the 
one or more heat sources to produce a pern^ability within the selected section of greater 
than about 1 00 millidarcy . 



4854. The method of claim 4840, furtner comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the selected section/during synthesis gas generation. 



4855. The method of claim 4840, wherein the temperature sufficient to allow synthesis 
gas generation is within a range/from approximately 400 °C to approximately 1200 °C. 



4856. The method of claim ^840, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores,^(vherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

/ .. 

introducing the oxidizing fluid to the zones substantially by diffusion; 
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allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 



4857. The method of claim 4840, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the portion of the 
selected section, wherein the portion of the selected section is at a temperature sufficient 
to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within me portion of the selected section to generate 
heat and raise the temperature of the portion. 

4858. The method of claim 4840, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 



4859. The method of claim 484y wherein the one or more heat sources comprises one 
or more natural distributor combustors. 



4860. The method of claim 4^40, wherein the one or more heat sources comprise one or 
more heater wells, wherein ayieast one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 



the conduit. 



4861 . The method of claim 4840, wherein heating at least the portion of the selected 
section to a temperature ^ufficient to allow synthesis gas generation and providing a 
synthesis gas generating rfluid to at least the portion of the selected section comprises 
introducing steam into the portion. 



4862. The method of (Maim 4840, further comprising controlling the heating of at least 



the portion of selected 



section and provision of the synthesis gas generating fluid to 



\ 
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maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 



4863. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
liquid water. 



4864. The method of claim 4840, wherein the synthesis^gas generating fluid comprises 
steam. 



4865. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon ^foxide inhibits production of carbon 
dioxide from the selected section. 



4866. The method of claim 4865, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



4867. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



4868. The method of claim 4867, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid' comprises carbon dioxide removed from the formation. 



4869. The method of claim 4840, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water/to flow into the at least the portion of the selected section. 



4870. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration within the produced synthesis gas. 



1 
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4871 . The method of claim 4840. wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy content of the produced synthesis gas. 



4872. The method of claim 4840, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and parsing produced synthesis gas through a 
turbine to generate electricity. 



4873. The method of claim 4840, further C9mprising generating electricity from the 
synthesis gas using a fuel cell. 



4874. The method of claim 4840, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated/:arbon dioxide within a spent section of the 
formation. 



4875. The method of claim 4840, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one lor more heat sources. 



4876. A method of forming a/spent portion of formation within a hydrocarbon 
containing formation, comprising: 

heating a first portioi|/of the formation to pyrolyze hydrocarbons within the first 
portion and to establish a substantially uniform permeability within the first portion; and 

cooling the first portion. 



4877. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from one or more electrical heaters. 
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4878. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from one or more natural distributor combustors. 

4879. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from one or more flameless distributor combustors. 



4880. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from heat transfer fluid flowing within one or more 
wellbores within the formation. 



4881 . The method of claim 4880, wherein the heat transfer fluid comprises steam. 



4882. The method of claim 4880, wher/in the heat transfer fluid comprises combustion 
products from a burner. 

4883. The method of claim 4876,/wherein heating the first portion comprises 
transferring heat to the first portion from at least two heater wells positioned within the 
formation, wherein the at least two heater wells are placed in a substantially regular 
pattern, wherein the substantially regular pattern comprises repetition of a base heater 
unit, and wherein the base he/ter unit is formed of a number of heater wells. 



4884. The method of claim 4883, wherein a spacing between a pair of adjacent heater 
wells is within a range from about 6 m to about 15 m. 



4885. The method of claim 4883, further comprising removing fluid from the formation 
through one or more production wells. 



4886. The method of cjlaim 4885, wherein the one or more production wells are located 
in a pattern, and wherein the one or more production wells are positioned substantially at 
centers of base heater units. 
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4887. The method of claim 4883, wherein the heater unit comprises three heater wells 
positioned substantially at apexes of an equilateral triangle. 



4888. The method of claim 4883, wherein the heater unit comprises four heater wells 
positioned substantially at apexes of a rectangle. 



4889. The method of claim 4883, wherein the heater unit comprises five heater wells 
positioned substantially at apexes of a regular pentagon. 



4890. The method of claim 4883, wherein the heater un$ comprises six heater wells 
positioned substantially at apexes of a regular hexagon. 



4891 . The method of claim 4876, further comprising introducing water to the first 
portion to cool the formation. 



4892. The method of claim 4876, further 9omprising removing steam from the 
formation. 



4893. The method of claim 4892, fiipier comprising using a portion of the removed 
steam to heat a second portion of the formation. 



4894. The method of claim 487^, further comprising removing pyrolyzation products 
from the formation. 



4895. The method of claim 4876, further comprising generating synthesis gas within the 
portion by introducing a synthesis gas generating fluid into the portion, and removing 
synthesis gas from the formation. 



4896. The method of claim 4876, further comprising heating a second section of the 
formation to pyrolyze hydrocarbons within the second portion, removing pyrolyzation 



V 
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fluid from the second portion, and storing a portion of the removed pyrolyzation fluid 
within the first portion. 

4897. The method of claim 4896, wherein the portion of the removed pyrolyzation fluid 
is stored within the first portion when surface facilities that process the removed 
pyrolyzation fluid are not able to process the portion of the removed pyrolyzation fluid. 

4898. The method of claim 4896, further comprising heating the first portion to 
facilitate removal of the stored pyrolyzation fluid from/he first portion. 

4899. The method of claim 4876, further comprising generating synthesis gas within a 
second portion of the formation, removing synthesis gas from the second portion, and 
storing a portion of the removed synthesis gas within the first portion. 

4900. The method of claim 4899, wherein the portion of the removed synthesis gas from 
the second portion are stored within the first portion when surface facilities that process 
the removed synthesis gas are not able to/process the portion of the removed synthesis 
gas. / 

4901 . The method of claim 4899, further comprising heating the first portion to 
facilitate removal of the stored synthesis gas from the first portion. 



4902. The method of claim 4876( further comprising removing at least a portion of 
carbon containing material in ther first portion and, further comprising using at least a 
portion of the carbon containing material removed from the formation in a metallurgical 
application. / 



4903. The method of claim 4902, wherein the metallurgical application comprises steel 
manufacturing. / 
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4904. A method of sequestering carbon dioxide within a hydrocarbon containing 
formation, comprising: 

heating a portion of the formation to increase permeability and form a 
substantially uniform permeability within the portion; 
allowing the portion to cool; and 
storing carbon dioxide within the portion. 

4905. The method of claim 4904, wherein the permeability of the portion is increased to 
over 100 millidarcy. /' 



4906. The method of claim 4904, further comprising raising a water level within the 
portion to inhibit migration of the carbon dioxide frorei the portion. 

4907. The method of claim 4904, further comprising heating the portion to release 
carbon dioxide, and removing carbon dioxide from the portion. 

4908. The method of claim 4904, further comprising pyrolyzing hydrocarbons within 
the portion during heating of the portion, and removing pyrolyzation product from the 
formation. / 

4909. The method of claim 4904, further comprising producing synthesis gas from the 
portion during the heating of the portion, and removing synthesis gas from the formation. 

4910. The method of claim 4904, wherein heating the portion comprises: 



heating carbon containing material adjacent to one or more wellbores to a 
temperature sufficient to support oxidation of the carbon containing material with an 
oxidizing fluid; / 



introducing the oxidizing fluid to carbon containing material adjacent to the one 
or more wellbores to oxidize the hydrocarbons and produce heat; and 




conveying produced heat to the portion. 



973 

v 



Conley. Rose & Tayon. P C 



491 1. The method of claim 4910, wherein heating carbon containing material adjacent 
to the one or more wells comprises electrically heating the carbon containing material. 



4912. The method of claim 4910, wherein the temperature sufficient to support 
oxidation is in a range between approximately 200°C ^approximately 1200 °C. 



4913. The method of claim 4904, wherein heating the portion comprises circulating heat 
transfer fluid through one or more heating wells^ithin the formation. 



4914. The method of claim 4913, wherein /he heat transfer fluid comprises combustion 
products from a burner. 



4915. The method of claim 4913, wherein the heat transfer fluid comprises steam. 



4916. The method of claim 4904, further comprising removing fluid from the formation 
during heating of the formation, and combusting a portion of the removed fluid to 
generate heat to heat the formatio^i. 



4917. The method of claim 4^04, further comprising using at least a portion of the 
carbon dioxide for hydrocarbon bed demethanation prior to storing the carbon dioxide 
within the portion. 



491 8. The method of claim 4904, further comprising using a portion of the carbon 
dioxide for enhanced oil/recovery prior to storing the carbon dioxide within the portion. 



4919. The method of /claim 4904, wherein at least a portion of the carbon dioxide 
comprises carbon dioxide generated in a fuel cell. 



4920. The method of claim 4904, wherein at least a portion of the carbon dioxide 
comprises carbon dioxide formed as a combustion product. 
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492 1 . The method of claim 4904, further comprising allowing the portion to cool by 
introducing water to the portion; and removing the water from the formation as steam. 



4922. The method of claim 492 1 , further comprising using the steam as a heat transfer 
fluid to heat a second portion of the formation. 



4923. The method of claim 4904, wherein storin^carbon dioxide in the portion 
comprises adsorbing carbon dioxide to carbon containing material within the formation. 



4924. The method of claim 4904, wherein storing carbon dioxide comprises passing a 
first fluid stream comprising the carbon dioxide and other fluid through the portion; 
adsorbing carbon dioxide onto carbon containing material within the formation; and 
removing a second fluid stream from the formation, wherein a concentration of the other 
fluid in the second fluid stream is greater than concentration of other fluid in the first 
stream due to the absence of the adsorbed carbon dioxide in the second stream. 



4925. The method of claim 4904/wherein an amount of carbon dioxide stored within 
the portion is equal to or greater than an amount of carbon dioxide generated within the 
portion and removed from the fq/mation during heating of the portion. 



4926. The method of claim ^904, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4927. The method of claim 4904, further comprising providing heat from three or more 
heat sources to at least a/portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 
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4928. A method of in situ sequestration of carbon dioxide within a hydrocarbon 
containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a first portion of the 
formation; 

allowing the heat to transfer from one or more sources to a selected section of the 

// 

formation such that the heat from the one or more heat sources pyrolyzes at least some of 
the hydrocarbons within the selected section of the formation; 

producing pyrolyzation fluids, wherein the py/olyzation fluids comprise carbon 
dioxide; and 

storing an amount of carbon dioxide in thfe formation, wherein the amount of 
stored carbon dioxide is equal to or greater than an amount of carbon dioxide within the 
pyrolyzation fluids. 



4929. The method of claim 4928, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydro/arbons within the selected section of the 
formation. 



4930. The method of claim 492§( wherein the carbon dioxide is stored within a spent 
portion of the formation. 



493 1 . The method of claim^928, wherein a portion of the carbon dioxide stored within 
the formation is carbon dioxide separated from the pyrolyzation fluids. 



4932. The method of claim 4928, further comprising separating a portion of carbon 
dioxide from the pyrolyzation fluids, and using the carbon dioxide as a flooding agent in 
enhanced oil recovery. 



4933. The method of claim 4928, further comprising separating a portion of carbon 
dioxide from the pyolyzation fluids, and using the carbon dioxide as a synthesis gas 
generating fluid for the generation of synthesis gas from a section of the formation that is 
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heated to a temperature sufficient to generate synthesis gas upon introduction of the 
synthesis gas generating fluid. 



4934. The method of claim 4928, further comprising separating a portion of carbon 
dioxide from the pyrolyzation fluids, and using the carjpon dioxide to displace 
hydrocarbon bed methane. 



4935. The method of claim 4934, wherein the/nydrocarbon bed is a deep hydrocarbon 
bed located over 760 m below ground surface. 



4936. The method of claim 4934, further comprising adsorbing a portion of the carbon 
dioxide within the hydrocarbon bed. 



493 7 r The method of claim 4928, further comprising using at least a portion of the 
pyrolyzation fluids as a feed stream for a fuel cell. 



4938. The method of clainy4937, wherein the fuel cell generates carbon dioxide, and 
further comprising storing an amount of carbon dioxide equal to or greater than an 
amount of carbon dioxide generated by the fuel cell within the formation. 



4939. The method of claim 4928, wherein a spent portion of the formation comprises 
carbon containing material within a section of the formation that has been heated and 
from which condensable hydrocarbons have been produced, and wherein the spent 
portion of the formation is at a temperature at which carbon dioxide adsorbs onto the 
carbon containing material. 



4940. The method of claim 4928, further comprising raising a water level within the 
spent portion to infhibit migration of the carbon dioxide from the portion. 



4941 . The method of claim 4928, wherein producing fluids from the formation 
comprises removing pyrolyzation products from the formation. 
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4942. The method of claim 4928, wherein producing fluids from the formation 
comprises heating the selected section to a temperature sufficient to generate synthesis 
gas; introducing a synthesis gas generating fluid into the selected section; and removing 
synthesis gas from the formation. 



4943. The method of claim 4942, wherein the temperature sufficient to generate 
synthesis gas ranges from about 400 °C to about 1200/C. 



4944. The method of claim 4942, wherein heating the selected section comprises 
introducing an oxidizing fluid into the selected/section, reacting the oxidizing fluid within 
the selected section to heat the selected section. 



4945. The method of claim 4942, wherein heating the selected section comprises: 

heating carbon containing material adjacent to one or more wellbores to a 
temperature sufficient to support oxidation of the carbon containing material with an 
oxidant; 

introducing the oxidant to/carbon containing material adjacent to the one or more 
wellbores to oxidize the hydrocarbons and produce heat; and 
conveying produced he/t to the portion. 



4946. The method of claim 4928, wherein the spent portion of the formation comprises 
a substantially uniform permeability created by heating the spent formation and removing 
fluid during formation of/the spent portion. 



4947. The method of claim 4928, wherein the one or more heat sources comprise 
electrical heaters. 



4948. The method of claim 4928, wherein the one or more heat sources comprise 
flameless distributor combustors. 
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4949. The method of claim 4948, wherein a portion of fuel for the one or more 
flameless distributor combustors is obtained from the formation. 

4950. The method of claim 4928, wherein the one or more heat sources comprise heater 
wells in the formation through which heat transfer fluid is circulated. 

495 1 . The method of claim 4950, wherein the heat transfer fluid comprises combustion 
products. / 

4952. The method of claim 4950, wherein thereat transfer fluid comprises steam. 

4953. The method of claim 4928, wherein/condensable hydrocarbons are produced 
under pressure, and further comprising generating electricity by passing a portion of the 
produced fluids through a turbine. / 

4954. The method of claim 4928, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4955. The method of claim 492«, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formatioryto form a repetitive pattern of units. 

4956. A method for in sitiy production of energy from a hydrocarbon containing 
formation, comprising: / 

providing heat from one or more heat sources to at least a portion of the 
formation; / 
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allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least a portion of the hydrocarbons within the selected section of the formation; 

producing pyrolysis products from the formation; 

providing at least a portion of the pyrolysis products to a reformer to generate 
synthesis gas; 

producing the synthesis gas from the reformer; 

providing at least a portion of the produced synthesis gafe to a fuel cell to produce 
electricity, wherein the fuel cell produces a carbon dioxide containing exit stream; and 

storing at least a portion of the carbon dioxide in tjre carbon dioxide containing 
exit stream in a subsurface formation. 



4957. The method of claim 4956, wherein the one/or more heat sources comprise at 
least two heat sources, and wherein superpositior/of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons yithin the selected section of the 
formation. 



4958. The method of claim 4956, whereip at least a portion of the pyrolysis products are 
used as fuel in the reformer. 



4959. The method of claim 4956, wherein the synthesis gas comprises substantially of 

H?. 



4960. The method of claim 4956/wherein the subsurface formation is a spent portion of 
the formation. 



4961 . The method of claim 4956, wherein the subsurface formation is an oil reservoir. 

4962. The method of claim #96 1 , wherein at least a portion of the carbon dioxide is used 
as a drive fluid for enhancea oil recovery in the oil reservoir. 
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4963. The method of claim 4956, wherein the subsurface formation is a hydrocarbon 
formation. 



4964. The method of claim 4956, wherein at least a portion of the carbon dioxide is used 
to produce methane from the hydrocarbon formation. 

4965. The method of claim 4963, wherein the coal formation $ located over about 760 
m below ground surface. 



4966. The method of claim 4964, further comprising sequestering at least a portion of 
the carbon dioxide within the hydrocarbon formation. 



4967. The method of claim 4956, wherein the reformer produces a reformer carbon 
dioxide containing exit stream. 



4968. The method of claim 4966, further comprising storing at least a portion of the 
carbon dioxide in the reformer carbon dioxide4ontaining exit stream in the subsurface 
formation. 



4969. The method of claim 4968, wherein the subsurface formation is a spent portion of 
the formation. 



4970. The method of claim 4968, wherein the subsurface formation is an oil reservoir. 



4971. The method of claim 4970,^wherein at least a portion of the carbon dioxide in the 
reformer carbon dioxide containing exit stream is used as a drive fluid for enhanced oil 
recovery in the oil reservoir. 



4972. The method of claim 49,68, wherein the subsurface formation is a hydrocarbon 
formation. 
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4973. The method of claim 4872, wherein at least a portion of the carbon dioxide in the 
reformer carbon dioxide containing exit stream is used to produce methane from the 
hydrocarbon formation. 



4974. The method of claim 4972, wherein the hydrocarbon formation is located over 
about 760 m below ground surface. 

4975. The method of claim 4973, further comprising sequestering at least a portion of 
the carbon dioxide in the reformer carbon dioxide containing exit stream within the 
hydrocarbon formation. 



4976. The method of claim 4956, wherein the fuef cell is a molten carbonate fuel cell. 



4977. The method of claim 4956, wherein the fuel cell is a solid oxide fuel cell. 



4978. The method of claim 4956, further /Comprising using a portion of the produced 
electricity to power electrical heaters within the formation. 



4979. The method of claim 4956, further comprising using a portion of the produced 
pyrolysis products as a feed stream for the fuel cell. 



4980. The method of claim 495^' wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 



4981 . The method of claim 4956, wherein the one or more heat sources comprise one or 
more flameless distributor combustors disposed in the formation. 



4982. The method of claim ,4981, wherein a portion of fuel for the flameless distributor 
combustors is obtained from! the formation. 
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4983. The method of claim 4956, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 



4984. The method of claim 4956, further comprising using a portiojr^f the synthesis gas 
as a combustion fuel for the one or more heat sources. 



4985. A method for producing ammonia using a carbon containing formation, 
comprising: 

separating air to produce an O2 rich stream and a N$ rich stream; 

heating a selected section of the formation to a temperature sufficient to support 
reaction of carbon-containing material in the formatiopi to form synthesis gas; 

providing synthesis gas generating fluid and pX least a portion of the O2 rich 
stream to the selected section; 

allowing the synthesis gas generating fluid and O2 in the O2 rich stream to react 
with at least a portion of the carbon-containing/material in the formation to generate 
synthesis gas; 

producing synthesis gas from the foj?mation, wherein the synthesis gas comprises 
H 2 and CO; 

providing at least a portion of the'th in the synthesis gas to an ammonia synthesis 
process; 

providing N2 to the ammonia synthesis process; and 
using the ammonia synthesis^rocess to generate ammonia. 



4986. The method of claim 4985, wherein the ratio of the H2 to N2 provided to the 
ammonia synthesis process is approximately 3:1. 



4987. The method of claim 4985, wherein the ratio of the H2 to N2 provided to the 
ammonia synthesis process ranges from approximately 2.8:1 to approximately 3.2:1. 
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4988. The method of claim 4985, wherein the temperature sufficient to support reaction 
of carbon-containing material in the formation to form synthesis gas ranges from 
approximately 400 °C to approximately 1200 °C. 



4989. The method of claim 4985, further comprising separating at least a portion of 
carbon dioxide in the synthesis gas from at least a portion /f the synthesis gas. 



4990. The method of claim 4989, wherein the carbor/dioxide is separated from the 
synthesis gas by an amine separator. 



4991 . The method of claim 4990, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process to produce urea. 



4992. The method of claim 4985, wherein/at least a portion of the N2 stream is used to 
condense hydrocarbons with 4 or more carbon atoms from a pyrolyzation fluid. 



4993. The method of claim 4985, wherein at least a portion of the N2 rich stream is 
provided to the ammonia synthesis process. 



4994. The method of claim 4985, Avherein the air is separated by cryogenic distillation 



4995. The method of claim 498J>, wherein the air is separated by membrane separation. 



4996. The method of claim 49;85, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such ammonia to the ammonia generated from the ammonia synthesis 



process. 



4997. The method of claim 4985, wherein fluids produced during pyrolysis of a 
hydrocarbon formation are Hydrotreated and at least some ammonia is produced during 
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hydrotreating, and, further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 



4998. The method of claim 4985, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 



4999. The method of claim 4985, further comprising/providing at least a portion of the 
ammonia to a urea synthesis process to produce urea/and. further comprising providing 
carbon dioxide from the formation to the urea syntMesis process. 



5000. The method of claim 4985, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising shifting at 
least a portion of the carbon monoxide to caroon dioxide in a shift process, and further 
comprising providing at least a portion of tj/e carbon dioxide from the shift process to the 
urea synthesis process. 



5001. The method of claim 4985, wherein heating the selected section of the formation 
to a temperature to support reaction off carbon containing material in the formation to 
form synthesis gas comprises: / 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein^he heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with O2 in the O2 rich stream; 

introducing the O2 to the zones substantially by diffusion; 

allowing O2 in the O2 rich stream to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 

transferring heat from the zones to the selected section. 



5002. The method of claii 
carbon-containing material 
approximately 1200 °C. 



5001, wherein temperatures sufficient to support reaction of 
within the zones with O2 range from approximately 200 °C to 
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5003. The method of claim 5001, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. 



5004. The method of claim 5001, wherein the one or more h/at sources comprises one 
or more natural distributor combustors. 



5005. The method of claim 5001, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the ^nduit by flowing a hot fluid through 
the conduit. 



5006. The method of claim 500 1 , further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



5007. The method of claim 4985, wherein heating the selected section of the formation 
to a temperature to support reaction o/ carbon containing material in the formation to 
form synthesis gas comprises: 

introducing the O2 rich stre&m into the formation through a wellbore; 

transporting O2 in the O2 nch stream substantially by convection into the portion 
of the selected section, wherein me portion of the selected section is at a temperature 
sufficient to support an oxidization reaction with O2 in the O2 rich stream; and 

reacting the O2 withkythe portion of the selected section to generate heat and raise 
the temperature of the portion. 



5008. The method of claim 5008, wherein the temperature sufficient to support an 
oxidization reaction with JO2 ranges from approximately 200 °C to approximately 1200 
°C. 



5009. The method of dlaim 5008, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. 
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5010. The method of claim 5008, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 



501 1. The method of claim 5008, wherein the one or more heat soy^ces comprise one or 
more heater wells, wherein at least one heater well comprises a cofiduit disposed within 
the formation, and further comprising heating the conduit by flpwing a hot fluid through 
the conduit. 



5012. The method of claim 5008, further comprising usi/ig a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



5013. The method of claim 4985, further comprising controlling the heating of at least 
the portion of the selected section and provision of /he synthesis gas generating fluid to 
maintain a temperature within at least the portionyof the selected section above the 
temperature sufficient to generate synthesis gas.j 



5014. The method of claim 4985, wherein tl/e synthesis gas generating fluid comprises 
liquid water. 



5015. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
steam. 



5016. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide wherein tljie carbon dioxide inhibits production of carbon 
dioxide from the selected section. 



501 7. The method of claim 501 6, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 
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5018. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



5019. The method of claim 5018, wherein a portion of the carbon djoxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the fonmation. 



5020. The method of claim 4985, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raisirig a water tabled/of the 
formation to allow water to flow into the at least the porticm of the selected section. 



502 1 . A method for producing ammonia using a cartoon containing formation, 
comprising: 

generating a first ammonia feed stream frorfi a first portion of the formation; 
generating a second ammonia feed strean/ from a second portion of the formation, 
wherein the second ammonia feed stream has to N2 ratio greater than a H2 to N2 ratio 
of the first ammonia feed stream; 

. blending at least a portion of the firs/ ammonia feed stream with at least a portion 
of the second ammonia feed stream to produce a blended ammonia feed stream having a 
selected H2 to N2 ratio; 

providing the blended ammoniayreed stream to an ammonia synthesis process; and 
using the ammonia synthesis process to generate ammonia. 



5022. The method of claim 5021, wherein the selected ratio is approximately 3:1. 



5023. The method of claim 502/, wherein the selected ratio ranges from approximately 
2.8:1 to approximately 3.2:1. 



5024. The method of claim J021, further comprising separating at least a portion of 
carbon dioxide in the first ammonia feed stream from at least a portion of the first 
ammonia feed stream. 
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5025. The method of claim 5024, wherein the carbon dioxide is separated from the first 
ammonia feed stream by an amine separator. 



5026. The method of claim 5025, further comprising proyidihg at least a portion of the 
carbon dioxide to a urea synthesis process. 



5027. The method of claim 5021, further comprising separating at least a portion of 
carbon dioxide in the blended ammonia feed stream from at least a portion of the blended 
ammonia feed stream. 



5028. The method of claim 5027, wherein the carbon dioxide is separated from the 
blended ammonia feed stream by an amine separator. 



5029. The method of claim 5028, rarther comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process 



5030. The method of claim 502 1 , further comprising separating at least a portion of 
carbon dioxide in the second ammonia feed stream from at least a portion of the second 
ammonia feed stream. 



503 1 . The method of cla/m 5030, wherein the carbon dioxide is separated from the 
second ammonia feed stream by an amine separator. 



5032. The method of claim 503 1 , further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process. 



5033. The method of claim 5021, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of suph ammonia to the ammonia generated from the ammonia synthesis 
process. 
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5034. The method of claim 502 1 , wherein fluids produced during pyrolysis of a 
hydrocarbon formation are hydrotreated and at least some ammonia is produced during 
hydrotreating, and further comprising adding at least if portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 



5035. The method of claim 5021, further comp/ising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 



5036. The method of claim 502 1 , further comprising providing at least a portion of the 
ammonia to a urea synthesis process to pronuce urea and, further comprising providing 
carbon dioxide from the formation to the urea synthesis process. 



5037. The method of claim 5021, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the blended ammonia feed stream to carbon dioxide 
in a shift process, and further comprising providing at least a portion of the carbon 
dioxide from the shift process to the urea synthesis process. 



5038. A method for producing/ammonia using a carbon containing formation, 
comprising: 

heating a selected section of the formation to a temperature sufficient to support 
reaction of carbon-containing material in the formation to form synthesis gas; 

providing a synthesis gas generating fluid and an O2 rich stream to the selected 
section, wherein the amount of N2 in the O2 rich stream is sufficient to generate synthesis 
gas having a selected ratio of H2 to N2; 

allowing the syythesis gas generating fluid and O2 in the O2 rich stream to react 
with at least a portion of the carbon-containing material in the formation to generate 
synthesis gas having a^selected ratio of H2 to N2; 

producing the^synthesis gas from the formation; 
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providing at least a portion of the H2 and N2 in the synthesis gas to an ammonia 
synthesis process; 

using the ammonia synthesis process to generate ammonia. 

5039. The method of claim 5038, further comprising controlling a temperature of at 
least a portion of the selected section to generate/synthesis gas having the selected H2 to 
N-> ratio. 



5040. The method of claim 5038, wherein/the selected ratio is approximately 3:1. 



5041. The method of claim 5038, wher/in the selected ratio ranges from approximately 
2.8:1 to 3.2:1. 



5042. The method of claim 5038yWherein the temperature sufficient to support reaction 
of carbon-containing material in the formation to form synthesis gas ranges from 
approximately 400 °C to approximately 1200 °C. 



5043. The method of claim 5038, wherein the O2 stream and N 2 stream are obtained by 
cryogenic separation of air. 



5044. The method of claim 5038, wherein the O2 stream and N2 stream are obtained by 
membrane separation of /ir. 



5045. The method of/claim 5038, further comprising separating at least a portion of 
carbon dioxide in the/synthesis gas from at least a portion of the synthesis gas. 



5046. The method/of claim 5045, wherein the carbon dioxide is separated from the 
synthesis gas by an amine separator. 

5047. The method of claim 5046, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process. 
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5048. The method of claim 5038, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia And, further comprising adding at 
least a portion of such ammonia to the ammonia generated from the ammonia synthesis 
process. 



5049. The method of claim 5038, wherein flgids produced during pyrolysis of a 
hydrocarbon formation are hydro treated anc^at least some ammonia is produced during 
hydrotreating, and further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 



5050. The method of claim 5038, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 



505 1 . The method of claim 5CB8, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the formation to the urea synthesis process. 



5052. The method of claim 5038, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the synthesis gas to carbon dioxide in a shift 
process, and further Comprising providing at least a portion of the carbon dioxide from 
the shift process to /he urea synthesis process. 



5053. The methpd of claim 5038, wherein heating a selected section of the formation to 
a temperature tcy support reaction of carbon containing material in the formation to form 
synthesis gas comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with O2 in the O2 rich stream; 
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introducing the O2 to the zones substantially by diffusion; 
allowing O2 in the O2 rich stream to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected s/ction. 



5054. The method of claim 5053, wherein temperarures sufficient to support reaction of 
carbon-containing material within the zones witlyD 2 range from approximately 200 °C to 
approximately 1200 °C. 



5055. The method of claim 5053, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. 



5056. The method of claim 5053, Wherein the one or more heat sources comprises one 
or more natural distributor combusfors. 



5057. The method of claim 5033, wherein the one or more heat sources comprise one or 
more heater wells, wherein at l^ast one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 



5058. The method of claim 5053, further comprising using a portion of the synthesis gas 
as a combustion fuel fo /the one or more heat sources. 



5059. The method 01 claim 5038, wherein heating the selected section of the formation 
to a temperature to support reaction of carbon containing material in the formation to 
form synthesis gas comprises: 

introducing the O2 rich stream into the formation through a wellbore; 

transporting O2 in the O2 rich stream substantially by convection into the portion 
of the selected section, wherein the portion of the selected section is at a temperature 
sufficient to support an oxidization reaction with O2 in the 0 2 rich stream; and 
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reacting the O2 within the portion of the selected section to generate heat and raise 
the temperature of the portion. 



'1 



5060. The method of claim 5059 ; wherein the temperature sufficient to support an 
oxidization reaction with O2 ranges from approximat^y 200 °C to approximately 1200 
°C. 



5061 . The method of claim 5059, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. 



5062. The method of claim 5059, wherein/he one or more heat sources comprises one 
or more natural distributor combustors. 



5063. The method of claim 5059, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least on/ heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 



5064. The method of claim 505f9, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



5065. The method of claim 5038, further comprising controlling the heating of at least 
the portion of the selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 



5066. The method of clpim 5038, wherein the synthesis gas generating fluid comprises 
liquid water. 



5067. The method of flaim 5038, wherein the synthesis gas generating fluid comprises 
steam. 
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5068. The method of claim 5038, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. / 

5069. The method of claim 5068, wherein a portion jof the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

5070. The method of claim 5038, wherein theysynthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the (zarbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. / 

5071 . The method of claim 5070, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

5072. The method of claim 5038, ywherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 

5073. A method for producing ammonia using a carbon containing formation, 
comprising: / 

providing a first stream comprising N2 and carbon dioxide to the formation; 

allowing at least apportion of the carbon dioxide in the first stream to adsorb in the 
formation; / 

producing a seoond stream from the formation, wherein the second stream 
comprises a lower percentage of carbon dioxide than the first stream; 

providing at past a portion of the N2 in the second stream to an ammonia 
synthesis process. / 

5074. The method of claim 5073, wherein the second stream comprises H2 from the 
formation. / 
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5075. The method of claim 5073, wherein the first stream is produced from a carbon 
containing formation. 

5076. The method of claim 5075, wherein the first strear/js generated by reacting a 
oxidizing fluid with carbon containing material in the formation. 

5077. The method of claim 5073, wherein the second stream comprises H2 from the 
formation and, further comprising providing sue]* H 2 to the ammonia synthesis process, 



5078. The method of claim 5073, further cgmprising using the ammonia synthesis 
process to generate ammonia. 

5079. The method of claim 5078, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such ammonia to th^ ammonia generated from the ammonia synthesis 
process. 

5080. The method of claim 5078/ wherein fluids produced during pyrolysis of a 
hydrocarbon formation are hydroareated and at least some ammonia is produced during 
hydrotreating, and further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 

508 1 . The method of clainy 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 



5082. The method of claim 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the/formation to the urea synthesis process. 
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5083. The method of claim 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the synthesis gas to carbon dioxide in a shift 
process, and further comprising providing at least a portion of the carbon dioxide from 
the shift process to the urea synthesis process. / 



5084. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

allowing the heat to transfer from the/one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some o^the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majoritWof the selected mobilization section of the 
permeable formation is less than about 150°C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; and 

. / 

producing a mixture from the permeable formation. 



5085. The method of claim 5084, wherein the one or more heat sources comprise at 
least two heat sources.^nd wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 
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5086. The method of claim 5084, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 



5087. The method of claim 5084, wherein the one or mor^heat sources comprise 
electrical heaters. 



5088. The method of claim 5084, wherein the one gr more heat sources comprise 
surface burners. 



5089. The method of claim 5084, wherein the/one or more heat sources comprise 
flameless distributed combustors. 



5090. The method of claim 5084, whereip the one or more heat sources comprise natural 
distributed combustors. 



5091. . The method of claim 5084, fucther comprising disposing the one or more heat 
sources horizontally within the permeable formation. 



5092. The method of claim 5084( further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 



5093. The method of claim 5084, further comprising controlling the heat such that an 
average heating rate of the/selected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 



5094. The method of claim 5084, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 
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heating a selected volume {V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 

* 

capacity(C v ) : and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an avafage heating rate of the 
formation, p B is formation bulk density, and wherein/ne heating rate is less than about 10 
°C/day. 



5095. The method of claim 5084, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 



5096. The method of claim 5084, whpein producing the mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. 



5097. The method of claim 5084, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 



5098. The method of claim 5084, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5099. The method of claim 5084, wherein the produced mixture comprises sulfur, and 
wherein less than ab^ut 5 % by weight, of the condensable hydrocarbons, when 
calculated on an atomic basis, is sulfur. 
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5 100. The method of claim 5084, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 



5101. The method of claim 5084, further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from ^lie permeable formation 
having carbon numbers greater than about 25. 



5 1 02. The method of claim 5084, further comprising: 

providing hydrogen (H2) to the heated section to fyydrogenate hydrocarbons within 
the section; and 

heating a portion of the section with heat from'hydrogenation. 



5103. The method of claim 5084, wherein th^/produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



5104. The method of claim 5084, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein at least ab^ut 4 heat sources are disposed in the permeable 
formation for each production well. 



5 105. The method of claim ^084, wherein producing the mixture from the permeable 
formation further comprisesyproducing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation/ 



5106. The method of^claim 5084, further comprising separating the mixture into a gas 
stream and a liquid stream. 
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5 107. The method of claim 5084, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 



5108. The method of claim 5084, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the pi#duction well to inhibit 
condensation of the mixture within the wellbore. 



5 109. The method of claim 5084, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to/produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons ancr H2. 



5110. The method of claim 5084, wherein a minimum mobilization temperature is about 
75 °C. 



5111. The method of claim 5084, \ynerein a minimum pyrolysis temperature is about 
270 °C. 



5112. The method of claim 5084, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 



5113. The method of claim 5084, further comprising controlling pressure within the 
permeable formation in a/ange from about atmospheric pressure to about 100 bar 
absolute, as measured aya wellhead of a production well, to control an amount of 
condensable fluids wityn the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the pressure is increased to increase 
production of non-condensable fluids. 
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5114. The method of claim 5084, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure/is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 



5115. The method of claim 5084, wherein mobilizing the hydrocarbons within the 

/ 

selected mobilization section comprises reducing a/viscosity of the hydrocarbons. 



5116. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation. 



5117. The method of claim 5084, funfher comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mouilization section of the permeable formation to the 
selected pyrolyzation section of tl/e permeable formation, and wherein the gas comprises 
carbon dioxide. 



5118. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation sect/on of the permeable formation, and wherein the gas comprises 



nitrogen. 



5119. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
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controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled. 



5120. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formatioii, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled, wherein the pressure oiyme provided gas is above about 2 bar 
absolute. 



5121. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to /ncrease a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided^as such that the flow of the mobilized 
hydrocarbons is controlled, wherein t^ie pressure of the provided gas is below about 70 
bar absolute. 



5 122. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; / 

allowing the heat to/transfer from the one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilized least some of the hydrocarbons within the selected 
mobilization section of tiie permeable formation; 

controlling the hiat from the one or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation isiess than about 150°C; 
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allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected pyr^yzation section of the 
permeable formation is less than about 375°C; 

allowing at least some of the mobilized hydrocarbons to flow from the selected 
mobilization section of the permeable formation \o the selected pyrolyzation section of 
the permeable formation; and 

producing a mixture from the permeable formation. 



5 1 23. The method of claim 5 122, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of/he hydrocarbons within the selected mobilization 
section of the permeable formation. 



5 124. The method of claim 5 122, wherein the one or more heat sources comprise at 
least two heat sources, and whe/ein superposition of heat from the one or more heat 
sources can pyrolyze at least some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 



5125. The method of claim 5122, wherein the one or more heat sources comprise 
electrical heaters. 



5 126. The method of,claim 5 122, wherein the one or more heat sources comprise 
surface burners. 



5 127. The method /of claim 5 122, wherein the one or more heat sources comprise 
flameless distributed combustors. 



V 
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5128. The method of claim 5122, wherein the one or more heat sources comprise natural 
distributed combustors. 



5129. The method of claim 5122, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 



5130. The method of claim 5122, further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temj^erature is controlled as a function of 
pressure. 



5131. The method of claim 5 1 22, further comprising controlling the heat such that an 
average heating rate of the selected pyrol^zation section is less than about 15 °C/day 
during pyrolysis. 



5132. The method of claim 5 1 22, wherein providing heat from the one or more heat 
sources to at least the portion of pepieable formation comprises: 

heating a selected volume fV) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(Cy), and wherein the h/ating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = /2*F*C v *p 5 / 
wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



5133. The method of claim 5 122, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 
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5 1 34. The method of claim 5 122. wherein producing the mixture from the permeable 
formation further comprises producing a mixture having an API gravity of at least about 
25°. 



5 1 35. The method of claim 5 122, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 



5136. The method of claim 5 122, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5137. The method of claim 5122, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than abcmt 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 



5138. The method of claim 5 1 22,mirther comprising controlling a pressure within at 
least a majority of the permeable/ormation, wherein the controlled pressure is at least 
about 2 bar absolute. 



5139. The method of claim M22, further comprising altering a pressure within the 
permeable formation to inhioit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 



5 140. The method of claim 5 122, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons within 
the section; and 

heating a portion of the section with heat from hydrogenation. 



V 
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5141. The method of claim 5 1 22, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



5142. The method of claim 5122, wherein producing the mixture frpnl the permeable 
formation further comprises producing mixture in a production wdl wherein the heating 
is controlled such that the mixture can be produced from the permeable formation, and 
wherein at least about 4 heat sources are disposed in the pern^eable formation for each 
production well. 



5143. The method of claim 5122, wherein producing the mixture from the permeable 
formation further comprises producing mixture in a production well, wherein the heating 
is controlled such that the mixture can be produced/from the permeable formation, and 
wherein the production well is disposed substantially horizontally within the permeable 
formation. 



5 144. The method of claim 5 122, further comprising separating the mixture into a gas 
stream and a liquid stream. 



5 145. The method of claim 5122, further.comprising separating the mixture into a gas 
stream and a liquid stream and separating/the liquid stream into an aqueous stream and a 
non-aqueous stream. 



5 146. The method of claim 5 122, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within thi wellbore. 



5147. The method of claim 5122, yherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 



heat the permeable formation adjacent to the wellbore, and further comprising heating the 
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permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H?. 



5 148. The method of claim 5 122, wherein a minimum mobilization temperature is about 
75 °C. 



5 149. The method of claim 5 122. wherein a minimum pyrolysis/emperature is about 
270 °C. 



5 1 50. The method of claim 5 122. further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 



5151. The method of claim 5 1 22, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the pressure is increased to increase 
production of non-condensable fluids. 



5 1 52. The method of claim 5 122, further comprising controlling pressure within the 
permeable formation in a range fromybout atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 



5153. The method of claim 5122, wherein mobilizing the hydrocarbons within the 
selected mobilization sectionycomprises reducing a viscosity of the hydrocarbons. 



5 1 54. The method of claim 5 1 22, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
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hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation. 



5155. The method of claim 5122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the m/bilized 
hydrocarbons from the. selected mobilization section of the perm^ble formation to the 
selected pyrolyzation section of the permeable formation, and ^vherein the gas comprises 
carbon dioxide. 



5 1 56. The method of claim 5 1 22, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase /flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, and wherein the gas comprises 
nitrogen. 



5157. The method of claim 5122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided^as such that the flow of the mobilized 
hydrocarbons is controlled. 



5158. The method of claim 5122/ further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected /mobilization section of the permeable formation to the 
selected pyrolyzation section Ojt the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled, ^herein the pressure of the provided gas is above about 2 bar 
absolute. 
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5159. The method of claim 5122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of tbfe mobilized 
hydrocarbons is controlled, wherein the pressure of the provided gas is below about 100 
bar absolute. 



5 160. A method of treating a hydrocarbon containingypermeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

allowing the heat to transfer from the oAe or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one/or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150°C: 

allowing the heat to transfer/from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least aymajority of the selected pyrolyzation section of the 
permeable formation is less/than about 375°C; 

allowing at least some of the mobilized hydrocarbons to flow from the selected 
mobilization section of the permeable formation to the selected pyrolyzation section of 
the permeable formatiori; 

providing a gas/to the permeable formation, wherein the gas is configured to 



increase a flow of the 



lobilized hydrocarbons from the selected mobilization section of 
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the permeable formation to the selected pyrolyzation section of the permeable formation; 
and 

producing a mixture from the permeable formation. 



5161. The method of claim 5 1 60, wherein the one or more hea^ources comprise at 
least two heat sources, and wherein the heat from the one or nrore heat sources can 
mobilize at least some of the hydrocarbons within the selected/mobilization section of the 
permeable formation. 



5162. The method of claim 5160, wherein the one A more heat sources comprise at 
least two heat sources, and wherein the heat from/the one or more heat sources can 
pyrolyze at least some of the hydrocarbons witfyin the selected pyrolyzation section of the 
permeable formation. 



5163. The method of claim 5160, whereip the one or more heat sources comprise 
electrical heaters. 



5164. The method of claim 5160, wherein the one or more heat sources comprise 
surface burners. 



5165. The method of claim 5160/ wherein the one or more heat sources comprise 
flameless distributed combustors( 



5 166. The method of claim 5/160, wherein the one or more heat sources comprise natural 
distributed combustors. 



5167. The method of claim 5160, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 



5168. The method of claim 5160, further comprising controlling a pressure and a 
temperature within at feast a majority of the permeable formation, wherein the pressure is 
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controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 

5169. The method of claim 5160, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzation section is lisXthan about 15 °C/day 
during pyrolysis. 




5 1 70. The method of claim 5 1 60, wherein providing/heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume {V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the /ormation has an average heat 
capacity(C v ), and wherein the heating pyrolyzjfs at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equatioi/ 

Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



5171. The method of claim 5 160. wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring neat substantially by conduction. 



5 1 72. The method of claim' 5 160, wherein producing mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. 



5 1 73. The method of claim 5 160, wherein the produced mixture comprises condensable 
hydrocarbons, and whe *ein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 
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5 1 74. The method of claim 5 160, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5175. The method of claim 5160, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hvdrocarbons, when calculated on an atomic basis, is sulfur. 



5 1 76. The method of claim 5 160, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the/ontrolled pressure is at least 
about 2 bar absolute. 



5177. The method of claim 5 1 60, further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25/ 



5178. . The method of claim 5 1 60, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons within 
the section; and 

heating a portion of the sectiqA with heat from hydrogenation. 



5 179. The method of claim 5160, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, tne method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



5180. The method of claim 5160, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled sum that the mixture can be produced from the permeable 
formation, and whereiryat least about 4 heat sources are disposed in the permeable 
formation for each production well. 
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5181. The method of claim 5 1 60, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation. 

/) 

5182. The method of claim 5 1 60, further comprising separating the mixture into a gas 
stream and a liquid stream. / 

5183. The method of claim 5160, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liduid stream into an aqueous stream and a 
non-aqueous stream. / 

5 1 84. The method of claim 5 160, wherem the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within ther wellbore. 

5185. The method of claim 5 160,/vherein the mixture is produced from a production 
well wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the neater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons and H2. 

5 1 86. The method of claim 5 160, wherein a minimum mobilization temperature is about 
75 °C. / 

5 187. The method of claim 5160, wherein a minimum pyrolysis temperature is about 
270 °C. / 
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5188. The method of claim 5160, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 



5189. The method of claim 5160. further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure reduced to increase 
production of condensable fluids, and wherein the pressure /s increased to increase 
production of non-condensable fluids. 



5190. The method of claim 5160, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein /he pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 



5191. The method of claim 5160, whereiiymobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 



5192. The method of claim 5160, wherein the provided gas comprises carbon dioxide. 



5 193. The method of claim 5 160, wherein the provided gas comprises nitrogen. 



5 1 94. The method of claim 5 1 60,/further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled. 



5195. The method of claim 5 160, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is' above about 2 bar absolute. 
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5 1 96. The method of claim 5 1 60, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is below about 100 bar absolute. 



5197. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources ^6 at least one portion of the 
permeable formation; 

allowing the heat to transfer from the one o/ more heat sources to a selected 
mobilization section of the permeable formation /uch that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 1M) 0 C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; 

allowing at least some oy the mobilized hydrocarbons to flow from the selected 
mobilization section of the permeable formation to the selected pyrolyzation section of 
the permeable formation; / 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons from the selected mobilization section of 
the permeable formation toAhe selected pyrolyzation section of the permeable formation; 

controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled; and 

producing a mixture from the permeable formation. 
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5198. The method of claim 5197. wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 



5 199. The method of claim 5 197, wherein the one or more )ieat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can pyrolyze at least some of the hydrocarbons^wi^in the selected pyrolyzation 
section of the permeable formation. 



5200. The method of claim 5 197, wherein the one o/ more heat sources comprise 
electrical heaters. 



5201 . The method of claim 5197, wherein the qne or more heat sources comprise 
surface burners. 



5202. The method of claim 5197, wherein t)ie one or more heat sources comprise 
flameless distributed combustors. 



5203. The method of claim 5197, wherein the one or more heat sources comprise natural 
distributed combustors. 



5204. The method of claim 5197, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 



5205. The method of claim 5197, further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 
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5206. The method of claim 5197, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 



5207. The method of claim 5 197, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume {V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an/average heat 
capacity(Cv), and wherein the heating pyrolyzes at least some Ijydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume/s equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation p B is formation bulk density, and whereir/the heating rate is less than about 10 
°C/day. 



5208. The method of claim 5 197, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 



5209. The method of claim 5 197, wherein producing the mixture from the permeable 
formation further comprises producing piixture having an API gravity of at least about 
25°. 



5210. The method of claim 5197, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less thai about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 
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52 1 1 . The method of claim 5 197. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5212. The method of claim 5197, wherein the proauced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 



5213. The method of claim 5 197, further comprising controlling a pressure within at 
least a majority of the permeable formation wherein the controlled pressure is at least 
about 2 bar absolute. 



5214. The method of claim 5 197, further comprising altering a pressure within the 
permeable formation to inhibit product/on of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 



5215. The method of claim 5197, further comprising: 

providing hydrogen (H2) to tl/e heated section to hydrogenate hydrocarbons within 
the section; and 

heating a portion of the section with heat from hydrogenation. 



5216. The method of claim 5L97, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, tMe method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



52 1 7. The method of clainy 5 1 97. wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 



formation, and wherein at 
formation for each produc 



east about 4 heat sources are disposed in the permeable 
ion well. 
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521 8. The method of claim 5 197. wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed^substantially horizontally within 
the permeable formation. / 

52 1 9. The method of claim 5 1 97, further comprising separating the mixture into a gas 
stream and a liquid stream. / 

5220. The method of claim 5197. furtheryfcomprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. / 

522 1 . The method of claim 5 197, Wnerein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 

5222. The method of claim 5 197, wherein the mixture is produced from a production 
well, wherein a wellbore of the/production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable nydrocarbons and H2. 

5223. The method of claim 5 197, wherein a minimum mobilization temperature is about 
75 °C. / 

5224. The method of claim 5 197, wherein a minimum pyrolysis temperature is about 
270 °C. / 

J 
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5225. The method of claim 5 197. further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 



5226. The method of claim 5197. further comprising controlling pressure within the 
permeable formation in a range from about atmospherra pressure to about 100 bar 
absolute, as measured at a wellhead of a production/veil, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein £ne pressure is increased to increase 
production of non-condensable fluids. 



5227. The method of claim 5 197, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of ^production well, to control an API gravity of 
condensable fluids within the mixture, ywherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure/is increased to reduce the API gravity. 



5228. The method of claim 5 197, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 



5229. The method of claim 519/7, wherein the provided gas comprises carbon dioxide. 



5230. The method of claim 5A97, wherein the provided gas comprises nitrogen. 



523 1 . The method of claim/5 197, wherein the pressure of the provided gas is above 
about 2 bar absolute. 



5232. The method of claim 5 197, wherein the pressure of the provided gas is below 
about 70 bar absolute. 
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5233. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons Within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected/mobilization section of the 
permeable formation is less than about 150°C; / 

allowing the heat to transfer from the or^e or more heat sources to a selected 
pyrolyzation section of the permeable formatipn such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from the one/or more heat sources such that an average 
temperature within at least a majority jt the selected pyrolyzation section of the 
permeable formation is less than about 375°C; and 

producing a mixture from the permeable formation in a production well, wherein 
the production well is disposed substantially horizontally within the permeable formation. 




5234. The method of claim 5233, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 



5235. The method of cpim 5233, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can pyrolyze a( least some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 
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5236. The method of claim 5233, wherein the one or more heat sources comprise 
electrical heaters. 



5237. The method of claim 5233, wherein the one or more heat sources comprise 
surface burners. 



5238. The method of claim 5233, wherein the ope or more heat sources comprise 
flameless distributed combustors. 



5239. The method of claim 5233, whereiiythe one or more heat sources comprise natural 
distributed combustors. 



5240. The method of claim 5233, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 



5241. The method of claim 5233/ further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 



5242. The method of claim' 5233, further comprising controlling the heat such that an 
average heating rate of the^elected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 



5243. The method of claim 5233, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or mor^heat sources, wherein the formation has an average heat 
capacity(Cv), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of ehe formation; and 
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wherein heating energy/day provided to the volume is equal to or less than Pwr. 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



5244. The method of claim 5233, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantiality conduction. 

5245. The method of claim 5233, wherein producing mixture from the permeable 
formation further comprises producing mix/ure having an API gravity of at least about 
25°. 



5246. The method of claim 5233, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on ary atomic basis, is nitrogen. 



5247. The method of claim 5233/ wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5248. The method of claim S233, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein Less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 



5249. The method of claim 5233, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. ' 



V 
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5250. The method of claim 5233. further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 



525 1 . The method of claim 5233, further comprising:/ 

providing hydrogen (H2) to the heated section ^6 hydrogenate hydrocarbons within 
the section; and 

heating a portion of the section with heat fn/m hydrogenation. 



5252. The method of claim 5233, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method furtner comprising hydrogenating a portion of 
the produced condensable hydrocarbons witn at least a portion of the produced hydrogen. 



5253. The method of claim 5233. wherein producing the mixture from the permeable 
formation further comprises producing^he mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein at least about/4 heat sources are disposed in the permeable 
formation for each production well. 



5254. The method of claim 523}, further comprising separating the mixture into a gas 
stream and a liquid stream. 



5255. The method of claim ^233, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 



5256. The method of claim 5233, wherein the mixture is produced from a production 
well, the method further Zomprising heating a wellbore of the production well to inhibit 
condensation of the mixtdre within the wellbore. 



/ 



V 

1 025 Conlev. Rose & Tavon. P.C. 



5257. The method of claim 5233, wherein the mixture is produced from a production 
well wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbfbre, and further comprising heating the 
permeable formation with the heater element to prfoduce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and Hy. 

5258. The method of claim 5233, wherein a n/inimum mobilization temperature is about 
75 °C. 



5259. The method of claim 5233, whereii/ a minimum pyrolysis temperature is about 
270 °C. 



5260. The method of claim 5233, further comprising maintaining the pressure within the 
permeable formation above about 2 Ijar absolute to inhibit production of fluids having 
carbon numbers above 25. 



526 1 . The method of claim 523B, further comprising controlling pressure within the 
permeable formation in a range/from about atmospheric pressure to about 100 bar 
absolute, as measured at a weMhead of a production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the pressure is increased to increase 
production of non-condensable fluids. 

5262. The method of claim 5233, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 1 00 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and wmerein the pressure is increased to reduce the API gravity. 



5263. The metho 
selected mobilizat 



of claim 5233, wherein mobilizing the hydrocarbons within the 
on section comprises reducing a viscosity of the hydrocarbons. 



V 
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5264. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section pf the permeable formation to the 
selected pyrolyzation section of the permeable formation. 



5265. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeab/e formation, and wherein the gas comprises 
carbon dioxide. 



5266. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, and wherein the gas comprises 
nitrogen. 



5267. The method of claim 5213. further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled. 



5268. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressuije of the provided gas such that the flow of the mobilized 
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hydrocarbons is controlled, wherein the pressure of the provided gas is above about 2 bar 
absolute. 



5269. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization iection of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas^such that the flow of the mobilized 
hydrocarbons is controlled, wherein ther pressure of the provided gas is below about 70 
bar absolute. / 

5270. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: / 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150°C; 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the/mobilized hydrocarbons within the permeable formation; and 

producing a mixture from the permeable formation. 

527 1 . The method/of claim 5270, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilise at least some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 
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5272. The method of claim 5270, wherein the one or more heat sources comprise 
electrical heaters. 



5273. The method of claim 5270, wherein the one or more heat sources comprise 
surface burners. / 

5274. The method of claim 5270, wherein the one or,more heat sources comprise 
flameless distributed combustors. / 

5275. The method of claim 5270, wherein the </ne or more heat sources comprise natural 
distributed combustors. . / 

5276. The method of claim 5270, furtherycomprising disposing the one or more heat 
sources horizontally within the permeabl^ formation. 

5277. The method of claim 5270, fm/ther comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of tempera/ure, or the temperature is controlled as a function of 
pressure. / 



5278. The method of claim 5270, wherein providing heat from the one or more heat 
sources to at least the portionyof permeable formation comprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat ' 
capacity(C v ), and whereirythe heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating/energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 




Pwr = h*V*CL*p 




B 



V 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation. p B is formation bulk density, and wherein the heating rate is less than about 10 

°C/day. 



5279. The method of claim 5270. wherein allowing the h^at to transfer from the one or 
more heat sources to the selected mobilization section comprises transferring heat 
substantially by conduction. 



5280. The method of claim 5270, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 



5281. The method of claim 5270, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein at least about 4 h^at sources are disposed in the permeable 
formation for each production well. 



5282. The method of claim 5270, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation. 



5283. The method of claim 5y270, further comprising separating the mixture into a gas 
stream and a liquid stream. 



5284. The method of claim 5270, further comprising separating the mixture into a gas 
stream and a liquid streanp and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 
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5285. The method of claim 5270, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 



5286. The method of claim 5270 ; wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons ana H2. 



5287. The method of claim 5270, where/n a minimum mobilization temperature is about 
75 °C. 



5288. The method of claim 5270, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 



5289. The method of claim 5270, wherein the provided gas comprises carbon dioxide. 



5290. The method of claim 5270, wherein the provided gas comprises nitrogen. 



5291 . The method of claim/5270, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled. 



5292. The method of claim 5270, further comprising controlling a pressure of the 
provided gas such that me flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is above about 2 bar absolute. 



5293. The method p[ claim 5270, further comprising controlling a pressure of the 
provided gas such pat the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is below about 70 bar absolute. 
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5294. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

allowing the heat to transfer from the one or/more heat sources to a selected 
mobilization section of the permeable formation s£cn that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about li$0 o C; 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons within the permeable formation; 

controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled; and 

producing a mixture from /the permeable formation. 

5295. The method of claim 5294, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at leasy some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 



5296. The method of c^im 5294, wherein the one or more heat sources comprise 
electrical heaters. 



5297. The method pf claim 5294, wherein the one or more heat sources comprise 
surface burners. 



5298. The method of claim 5294, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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5299. The method of claim 5294, wherein the one or more heat sources comprise natural 
distributed combustors. 



5300. The method of claim 5294, further comprising exposing the one or more heat 
sources horizontally within the permeable formation. 



5301 . The method of claim 5294, further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or th? temperature is controlled as a function of 
pressure. 



5302. The method of claim 5294, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(C v ) ; and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation^ and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by tpe equation: 

Pwr = h * F*C V 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation ^ulk density, and wherein the heating rate is less than about 10 
°C/day. 



5303. The method of dlaim 5294, wherein allowing the heat to transfer from the one or 
more heat sources to tye selected mobilization section comprises transferring heat 
substantially by conduction. 



5304. The method of claim 5294, further comprising controlling a pressure within at 

* f 

least a majority of tne permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 



V 



1033 Conlev. Rose & Tavon. P C. 



5305. The method of claim 5294, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein at least about 4 heat sources aife disposed in the permeable 
formation for each production well. / / 



5306. The method of claim 5294. wherein producing the mixture from the permeable 
formation further comprises producing the mi/ture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the productidn we/1 is disposed substantially horizontally within 
the permeable formation. 



5307. The method of claim 5294, fujfther comprising separating the mixture into a gas 
stream and a liquid stream. 



5308. The method of claim 5294> further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 



5309. The method of clairtr 5294, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 



5310. The method of alaim 5294, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons and H2. 



V 
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5311. The method of claim 5294, wherein a minimum mobilization temperature is about 
75 °C. 



5312. The method of claim 5294, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity/ of the hydrocarbons. 

5313. The method of claim 5294, wherein the provided gas comprises carbon dioxide. 

5314. The method of claim 5294, wherein the proyided gas comprises nitrogen. 

53 15. The method of claim 5294, wherein the pressure of the provided gas is above 
about 2 bar absolute. / 

5316. The method of claim 5294, wherein /he pressure of the provided gas is below 
about 70 bar absolute. / 

5317. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
10 millidarcy, comprising: / 

providing heat from one or more heat sources to the formation; 

allowing the heat to transfier from one or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and wherein heat from the heat sources 
increases the permeability of at least a portion of the selected section; and 

producing a mixtureycomprising hydrocarbons from the formation. 

53 1 8. The method of claim 53 1 7, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation, and wherej/ superposition of heat from at least the two heat sources increases 
the permeability of at least the portion of the selected section. 
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53 1 9. The method of claim 53 1 7, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 
formation wherein the thermal fractures substantially increase the permeability of the 
selected section. 



5320. The method of claim 53 1 7, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 
°C. 



5321. The method of claim 53 1 7, wherein at lea/t one of the heat sources comprises an 
electrical heater located in the formation. 



5322. The method of claim 53 1 7, wherein 2ji least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 
the formation, and further comprising heajftng the conduit by flowing a hot fluid through 
the conduit. 



5323. The method of claim 53 17, wherein at least some of the heat sources are arranged 
in a triangular pattern. 



5324. The method of claim 53 1 / , further comprising: 

monitoring a composition of the produced mixture; and 

controlling a pressure in at least a portion of the formation to control the 

composition of the produced/mixture. 



5325. The method of claim 5324, wherein the pressure is controlled by a valve 
proximate to a location Where the mixture is produced. 
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5326. The method of claim 5324, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the fluid is produced. 



5327. The method of claim 53 17, wherein an average distance between heat sources is 
between about 2 m to about 8 m. 



5328. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average/permeability of less than about 
10 millidarcy, comprising: 

providing heat from one or more heat sources /o the formation; 

allowing the heat to transfer from one or mo/e of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and wherein heat from the heat sources 
vaporizes at least a portion of the hydrocarbons in the selected section; and 

producing a mixture comprising hydrocarbons from the formation. 



5329. The method of claim 5328, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation, and wherein superposition ofrheat from at least the two heat sources vaporizes 
at least the portion of the hydrocarbons in the selected section. 



5330. The method of claim 5328, farther comprising allowing heat to transfer from at 
least one of the heat sources to the/selected section to create thermal fractures in the 
formation, wherein the thermal fractures substantially increase the permeability of the 
selected section. 



5331. The method of claim J328, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 
°C. 
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5332. The method of claim 5328, wherein at least one of the heat sources comprises an 
electrical heater located in the formation. 

5333. The method of claim 5328, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

5334. The method of claim 5328, wherein at least some of the heat sources are arranged 
in a triangular pattern. / 

5335. The method of claim 5328, further comprising: 
monitoring a composition of the p/oduced mixture; and 

controlling a pressure in at least A portion of the formation to control the 
composition of the produced mixture./ 

5336. The method of claim 5335/wherein the pressure is controlled by a valve 
proximate to a location where the mixture is produced. 

5337. The method of claim 5335, wherein the pressure is controlled such that pressure 
proximate to one or more ofiahe heat sources is greater than a pressure proximate to a 
location where the mixture/is produced. 

5338. The method of c/aim 5328, wherein an average distance between heat sources is 
between about 2 m to about 8 m. 

5339. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
10 millidarcy, comprising: 



\ 
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providing heat from one or more heat sources to the formation, wherein at least 
one of the heat sources is located in a heater well; 

* 

allowing the heat to transfer from one or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and wherein heat from the heat sources 
pressurizes at least a portion of the selected section; and 

producing a mixture comprising hydrocarbons from tak formation, wherein the 
mixture is produced from one or more heater wells. / 

5340. The method of claim 5339, wherein the one or nafore heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons withiirthe selected section of the 
formation. / 

5341. The method of claim 5339, further comprising producing fluid from at least one 
heater well in which is positioned the heat source of the one or more heat sources. 

5342. The method of claim 5339, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 
formation, wherein the thermal fractures substantially increase the permeability of the 
selected section. / 

5343. The method of claim 5339, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 



5344. The method of claim 533^, wherein at least one of the heat sources comprises an 
electrical heater located in the formation. . 



5345. The method of claim J339, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 



°C. 
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the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

5346. The method of claim 5339, wherein at least some of the heat sources are arranged 

in a triangular pattern. h 

1 1 

5347. The method of claim 5339, further comprising: / 
monitoring a composition of the produced mixture; and 

controlling a pressure in at least a portion of the^formation to control the 
composition of the produced mixture. / 

5348. The method of claim 5347, wherein the pressure is controlled by a valve 
proximate to a location where the mixture is prc/duced. 

5349. The method of claim 5347, wherein trie pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the mixture is produced. / 

5350. The method of claim 5339 wherein an average distance between heat sources is 
between about 2 m to about 8 m. / 

5351. A method for treating hyd/ocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
10 millidarcy, comprising: / 

providing heat from one or more heat sources to the formation; 

allowing the heat to from one or more of the heat sources to a selected 

first section of the formation such that heat from the heat sources creates a pyrolysis zone 
wherein at least some hydrocarbons are pyrolyzed within the first selected section, and 
allowing the heat to transfer from one or more of the heat sources to a selected second 
section of the formation/such that heat from the heat sources heats at least some 
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hydrocarbons within the selected second section to a temperature less than the average 
temperature within the pyrolysis zone; and 

producing a mixture comprising hydrocarbons from the formation. 



5352. The method of claim 535 1, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the at least two heat 
sources pyrolyzes at least some hydrocarbons within th^selected first section of the 
formation, and wherein superposition of heat from the'at least two heat sources heats at 
least some hydrocarbons within the selected secomy section to a temperature less than the 
average temperature within the pyrolysis zone. 



5353. The method of claim 5351, wherein atr least some heated hydrocarbons within the 
selected second section flow into the pyrolysis zone. 



5354. The method of claim 535 1, wherein the heat decreases the viscosity of at least 
some of the hydrocarbons in the selected second section. 



5355. The method of claim 535 1 , rarther comprising allowing heat to transfer from at 
least one of the heat sources to the selected first section to create thermal fractures in the 
formation, wherein the thermal fractures substantially increase the permeability of the 
selected first section. 



5356. The method of claim 5351, further comprising allowing heat to transfer from at 
least one of the heat sources' to the selected second section to create thermal fractures in 
the formation, wherein the/thermal fractures substantially increase the permeability of the 
selected second section. 



5357. The method ofyclaim 535 1, wherein the heat is provided such that an average 
temperature in the selected first section ranges from approximately about 270 °C to about 
375 °C. 
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5358. The method of claim 535 1, wherein the heat is provided such that an average 
temperature in the selected second section ranges from approximately about 180 °C to 
about 250 °C. 



5359. The method of claim 5351, wherein a viscosity of at least some of the 
hydrocarbons in the selected second section ranges from approximately about 20 
centipoise to about 1000 centipoise. 



5360. The method of claim 5351, wherein a0east one of the heat sources comprises an 
electrical heater located in the formation. 



5361 . The method of claim 5351, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one oythe heater wells comprises a conduit located in 
the formation, and further comprising/heating the conduit by flowing a hot fluid through 
the conduit. 



5362. The method of claim 535 1, /further comprising: 

monitoring a composition of the produced mixture; and 

controlling a pressure in Jt least a portion of the formation to control the 

composition of the produced mixture. 



5363. The method of claim ^f>62, wherein the pressure is controlled by a valve 
proximate to a location where the mixture is produced. 



5364. The method of claim 5362, wherein the pressure is controlled such that pressure 
proximate to one or more ^of the heat sources is greater than a pressure proximate to a 
location where the fluid is produced. 



5365. The method of claim 5361 , wherein the pressure in the selected second section is 
substantially greater thin the pressure in the selected first section. 
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5366. The method of claim 535 1, wherein at least some of the heat sources are arranged 
in a triangular pattern. 



5367. The method of claim 5351, wherein an average distance between heat sources in 
the selected first section is less than an average distahce between heat sources in the 
selected second section. I' 



5368. The method of claim 535 1, wherein the/heat is provided to the selected first 
section before heat is provided to the selected^second section. 



5369. The method of claim 535 1 , where/ri the selected first section comprises at least 
one production well. 



5370. The method of claim 535 1 , wherein an average distance between heat sources in 
the selected first section is between about 2 m to about 10 m. 



5371. The method of claim 535 1/ wherein an average distance between heat sources in 
the selected second section is between about 5 m to about 20 m. 



5372. The method of claim 53(5 1, wherein the selected first section comprises a planar 
region. 



5373. The method of clain^ 535 1 , wherein at least one row of the heat sources provides 
heat to the planar region. 



5374. The method of c^aim 5373 wherein a length of a row is between about 75 m to 
about 125 m. 



5375. The method o/* claim 5372, wherein the planar region comprises a vertical 
hydraulic fracture. 
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5376. The method of claim 5375, wherein a width of the vertical hydraulic fracture is 
between about 0.3 cm to about 2.5 cm. 



5377. The method of claim 5375, wherein a length of the vertical hydraulic fracture is 
between about 75 m to about 125 m. 



5378. The method of claim 535 1 , wherein at/least one ring comprising the heat sources 
provides heat to the selected first section. 



5379. The method of claim 5378, wherein at least one ring comprising the heat sources 
provides heat to the selected second section. 



5380. The method of claim 5378. wherein the ring comprises a polygon. 



5381. The method of claim 5378/ wherein the ring comprises a regular polygon. 



5382. The method of claim 53/8, wherein the ring comprises a hexagon. 



5383. The method of claim 5378, wherein the ring comprises a triangle. 



5384. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
10 millidarcy, comprisiy^: 

providing heat from three or more heat sources to the formation; 

allowing the h/at to transfer from three or more of the heat sources to a selected 

/ 

section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons withy the selected section, and at least three of the heat sources are 
arranged in a substantially triangular pattern; and 

producing 1 mixture comprising hydrocarbons from the formation. 



v 
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5385. The method of claim 5384, wherein superposition of heat from at least the three 
heat sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



5386. The method of claim 5384, wherein the mixture is produced from a production 
well located in a triangular region created by aUe^st three heat sources. 

/ 

5387. The method of claim 5384, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 
formation, wherein the thermal fractures sijostantially increase the permeability of the 
selected section. 



5388. The method of claim 5384, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 
°C. 



5389. The method of claim 53^4, wherein at least one of the heat sources comprises a 
electrical heater located in the rormation. 



5390. The method of clairry5384, wherein at least one of the heat sources is located in a 
heater well, and wherein ay least one of the heater wells comprises a conduit located in 
the formation, and furthey comprising heating the conduit by flowing a hot fluid through 
the conduit. 



539 1 . The method otfclaim 5384, wherein at least some of the heat sources are arranged 
in a triangular patten/. 



5392. The method/of claim 5384, further comprising: 

monitoring/a composition of the produced mixture; and 

controllings pressure in at least a portion of the formation to control the 



composition of the 



produced mixture. 
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\ 

5393. The method of claim 5392, wherein the pressure is contrj^j ^ a >jai v c 
proximate to a location where mixture is produced. 

5394. The method of claim 5392, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the fluia is produced. 

5395. The method of claim 5384, wherein an average distance between heat sources is 
between about 2 m to about 8 m. 




BEST AVAILABLE COPY 
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